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PREFACE. 
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Pre 
Bgi: 



is better to know everything about pomething, 
than eomelhing about everytlaing. Early ideaa 
are not naually true, bnt need revising and revis- 
ing before tbcy are thoroughly praiiiic.ul. 

There is only one right, but many wrongs, only 
one right aniswer, and -one right way to find it. 
Since thonght kindles at the fire of ihoaght I have 
no apology to make for giving to the world the trne 
Hwence of numbers, and how to apply it ea&ily and 
accurately, for much time is eared, and abuve all 
the true culture and discipline of mind iifForiitid here 
above price. The alphabet is the iinpoitant 
ktnre in every ecif nee, hence it ought to have our 
and beet tbonght, for begin righ t always right, 
tegin wrong stumble along. 'I'yn is the base of 
oar ByBtem of notation. Now let b represent the 
base of any system of notation, and b divided by b 
equsla the zero power of b. Now to eliminate the 
literal terms of dividend and divisor, we divide both 
terms of dividend and divisor, |, by b, and got the 
numerical equivalent ^, one one, hence according 
to axiom first the zero power of the base of any 
eystem of numerical notation mupt bo \. Hence 
nnmber you observe haH two terms which I deno- 
minate the unity and unit terms of number the 
unity term brlow and the unit term above the line 
that divides them. Multiplying the unit term by 
you get the second character in the alpbab 
r three the third &e., and nRugtt lUd VMa**.. "^Vt 



unity united to the unit contaiiiB the idea of addition I 
hence the Bign,+, called plus, takingawaythe unit I 
term and unily term we have the negative sign, — , 
called minus, the two fundameDlal signs of arith- 
motic, the decimal point, ,, indicates tlie omiasion. 
of the unily term of number. The dividing 
line IB also the sign of diyisiouj and ^= 1, 
read one divided by one equals one. The 
rales of this book are iounded on this triune esprea- 
sion, i, and the whole soieace of Arillimetio is 
quickly learned and easily remembered because 
not only the signs and rules but the analysis and ' 
reason of rule proceed directly from the unity aodi 
unit terms of number. 1 

Inverting any number tells how many times it * 
is contained ia unity, hence the reason of mul- 
tiplying or dividing follows clearly according 
to the eonditiona of the question. This is ma- 
nifest in the alphabet of numbers, lor multiplying 
the unity term of the J- by any number tells how 
many times the number is containd in unity which 
18 equivalent to inverting the number. 

Hence in an instant the most intricate and important i 
calculations in every line of business are made. 1 am. ] 
the author of the only Intellectual and Practical ' 
Lightning Calculator ever published, of which ten 
editions have been sold. In the mean time, un- 
scrupulous persona have presented my rules and 
used my name to. aid in selling, spurious public*- 
tions under various titles. 

J. A, HENDERSON, A. M. 

Author and Proprietor. 
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The aritluaetical alphatet, as written and read, 
. n. . . S" o" o- The second 

g"|lai»^o| is two times 
«pghp°||,s the first; the 
g I a fi ^ -3 S -s g third three 

i^h h h h h h h I. f*it- times the 
first, etc., up to the last. All nnmbera larger 
than nine are expressed by combining two or 
more of these ten letters or figures, and assign- 
ing different Talaes to them, according as they 
occupy different places. 

Ten 13 expressed by combining one and zero, 
thus, 10; and omitting the unity or denominator 
for brevitj"; two and zero combined make twenty, 
thus, 20; three and zero, thus, 30, eta. Ahundred 
is expressed by combining the oneand two zeros, 
thus, 100; two hundred, thus, 200. Ten ones 
make a ten; ten tens make a hundred; ten hun- 
dred make one thousand; that is, numbers in- 
crease from right to left in a tenfold ratio; 
hence each removal of a figure one place towards 
the left increases its -value ten times. 



ni6 different valaes -which the same figurea 
haTe are called simple and local values. The 
BiiRple value of a figure is the value which it 
expresses when it stands alone, or in the right 
band place. 

The local value of a figure is the increased 
*alue which it expresses by having other figures 
placed on its right. 
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NUMERATION. 
The art of reading numbers when 
by figures is called numeration, and can be 
easily acquired from the following table; 

685 G7S 393 71G 331 872 281 9G4 338 123 243 705 937 456 141 

XYiivxinxnsi s ixvmvnvi t iv in ii i 
"We have here fifteen periods of three figurea 
each, beginning at the right hand. The ^rst 
period, which is occupied by units, tens, hun- 
dreds, is called units period; the second is occu- 
pied by thousands, tens of thousands, hundreds 
of thousauda, and is called thousands period; 
and so on, the orders of each successive period 
being units, tens and hundreds. 
The figures in the table art) ^ead thus 




4 
I 
I 

I 

I 



tredecillions, 678duodeciUioE8, SSSundecilKona, 
746 decilliona, 391 nonillions, 872 octillions, 
281 Beptillions, 964 sextilliona, 358 qtiintillioiia, 
123 qnadrilliona, 243 trillions, 795 billions, 937 
millions, 456 thousands, 144 units or ones. 

2b read nuTobera expressed by figures: Point 
them off into periods of three figures each, com- 
mencing at the right hand; then, beginning at ike 
left hand, read the figures of each period in the 
Bome manner as those of the right hana figure are 
read, and at the end of each period prontflmce Us 
name. 

The method of acquiring ths multiplication 
table IB of great importance, and is represented 

t ! » t i t 4 t t 

Forms the first line of the multiplication table, 
and may be rehearsed thus : 1 times 1 is 1 ; 2 
times 1 is 2; 3 times 1 is 3; 4 times 1 is 4; 5 
times 1 ia 5; 6 times 1 is 6; 7 times 1 is 7; 8 
times 1 is 8; 9 times 1 ia 9. 

The second line is 2 times the first, thus: 

2 times 1 is 2. 

2 times 2 is 2 more than 2, or 4. 

2 times 3 is 2 more than 4, or 6. 

2 times 4 is 2 more than 6, or 8, 

2 times 5 ia 2 more than 8, or 10. 

2 times 6 is 2 more than 10, or 12 

2 times 7 is 2 more than 12, or 14. 



2 times 8 is 2 less than 18, or 16, 

2 times 7 is 2 less than 16, or 14. 

2 timea 6 is 2 loss than 14, or 12. 

2 timea 5 is 2 less than 12, or 10. 

2 times 4 is 2 less than 10, or 8. 

2 feimes 3 is 2 less than 8, or 6. 

2 times 2 is 2 less than 6, or 4. 

Thus gaining a knowledge of addition and 
subtraction, and in fising in the underBtanding 
a. knowledge of the table. 

The third line is three times the first. ^H 

The fourth line is four times tho first. ^^| 

The fifth lino iS fiva times the first. ^J 

The sixth line is six times the first. 

The seventh line is seven times the first, etc. 



ADDITION. 



Gommenoe at the nnits column, add 
two figures at once, omitting the words 
and and are, stopping between foi'tj and 
fiftj. Thus: 10, 15, 32, 42, writing the 2 
at the right of the 6; begin again — 12, 17, 
19, writing down the 9; carry I for the 
19 and 4 for the catch figure, making 59. 



747. 



UOETNIWO OALCULATOB. 9 

46 

53^, JDwo or more coltmiiis may he added id 

a. similar way 

76 Rule. — For aaaing one or more colwrnna, 
I*) commence at the right hand column', find (fit 
.m sum; addaU except the right hdnd figure to 
gg' the second column; proceed in Uie TnanJifr 
— vnth all the remaininq columns. 
619 



The LiQHTNiHo Peocebs by Combination. 

First four rowa are migeellaneous; second' 
fonr are the complement of the first, taUng 9 
as the ba»e : 

76371236'j 

t 812367842 

176642051 
634256729 



187632167 
823467948 
466743270 

4679831022 
18 



EtDLK. — Prefix the nurnber of mnes to the odd 
row, ell-ike a line andmiUrad the nurnber of nine*. 
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HENDERSON'S SECOND BUSINESS METHOD' 
OP ADDITION. 

788 Rule. — CorameDce at tho right hand 
8476 column; find the sum, which is 81, write 
3155 the 8 over the second column, and the 
4567 one under the first ; find the sum of the 
5763 accond column, which is 86, write tho 
6789 8 over the third column, and the six 
6345 under the second column, proceedin^^ 
6789 this way to the last column, when y* 
6789 write down tlie whole result, 
5765 jVb(e, — You write the 8 over the col-' 
4678 unin of tens because it is tens ; when 
9367 adding, observe to add this figure in the 
5^^^ column of tens, etc., for all the other 
74161 columns. When the sum of a column 
is one hundred or more, write the right 
hand figure under the column, the other two 
figures over the next two columns. 

lliird Business Method. — Commence at the 
left hand column, find the sum, which is 67, 
write down the result ; write the sum of the 
next column under one place to the right, &c., 
for the remaining cofumiis ; write their bi 
underneath for the complete reauh, thus : 
67 is the aura of the first left hand column. 
63 is the sum of the second left hand column. 
78 is the sum oi the third leithaad column, 

81 is the Bura of the fourth, or first right 

74101 hand column. 

The fourth business method is similar to the 
third ; commence at the right hand column in- 
stead of the left, write down the sum of eai '^ 
eoluinn one place to the left iustead of to 



lol-M 
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rigbt ; thus, in the given example, the sum of 
the first column is SI 

the eecond column is IS 
the third cohimn is 63 
the fourth column is 67 

74161 

The first business method will aid in the ap- 
plication of the other three. The hghtning 
process of combination is only for mental dis- 
cipline, or exercise in addition and subtraction. 
The student ought to have a brilliant idea of 
the ample and local value of figures, to thor- 
oughly understaud whole and fractional num- 
bers. Ton see ou page fifth, to omit the char- 
acter that represents uniV^ for brevity in writing 
whole numbers ; but it appears in every frac- 
tion divided into a certain number of equal 
parts and represents the denominator of the 
fraction. Let ua examine the simple and local 
valae of figures before presenting proof of the 
rule of adiition. 

Take the number 987654321. N'ow, the de- 
nominator of this number is one, or unity, un- 
derstood. This number contains all of the 
characters in the alphabet of numbers except 
the last character. The first numerical char- 
acter is the zero power of -^, the base of.num- 

1 
bers, which is =- ; the second character is two 

1 2 

times the zero power of the base, or y, etc. 

Explained in the Appendix, page 111. 

Let the small characters oim45, &c., indicate 



! 



12 HESDEESOS'S 

the zero power of the baae of nUmbera, tlie 
first power, Becond power, third power, &c. 
"Writing the zero power under and a little to 
the right oi the imita figure, the one under the 
tens a little to the light, &c. Thus in the above 
number SgSjTgG^S^ijSgSilo. Now, obaerve loia 
one time the zero power of ten, or 1, omitting 
the unity ; 2, is two timoa the first power of 
the base, or 20 ; 3„ ia three times the second 
power ot the base, or 300, &c., for the local 
valud of other figures. 

PROOF OF FUNDAMENTAL BULE OF 
ABITHMETIO. 

I know of no author who has succeeded 
in demonstrating and presenting eatiefactor- 
ily this important feature in the science of 
numbers. 

It will become apparent to every mind, 

by beginning at the right place, the 

origin and demonstration of the New Al- 
phabet of Numbers found on page 111 of 

this book, where we find the zero 

power of the base of numbers 10° equiv- 
alent to the first numerical character, 4- 
Hence we find that every quantity or num- 
ber neceasaiily has one, or unity, to repre- 
sent the denominator or denomination. 
"When this is thoroughly understood, the 
denominator may be omitted in ■writing 
numbers, but must never be omitted in the 
explanation of fractions, the method of in- 
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terest, etc., because nearly every rule is 
framed upon the Alphabet of Numbers. 

rnOOF OP ADDITION. 

"We will take a number, and examine the 
nature of the local value of the characters 
composing the number. 

Example: 83 72 4i4o .2.i4.a 5^. Now, the 
value of the first 4 at the left of the decimal 
point, is four times the zero power of 10, 
the base of numbers, or four ones. The 
power of the base is indicated by placing 
the exponent h<^low the figure, a little to 
the right. 

The value of the second figure to tho left 
of the decimal point is found by multiply- 
ing it into the first power, thus : four times 

the first power of -y-, the base, is -^, the val- 
ue of the second figure toward the left. 

The value of the third figure toward the 
left is seven times the second power of the 
base, or seven hundred. 

The value of the fourth figure toward the 
left is eight times the third power of the 
base, or eight thousand, etc., the power of 
the base increasing with each removal to- 
ward the left. 

Now, commencing at the decimal point, 
we finci (he value of tlie iirft\, ^^\si4 Vn Mc«i 
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right ia produced by multiplying the 2 by 
ten minus the first power, which is equivar 

lent to the base inverted. 

The value of the second figure is found 
by multiplying 4 by ten minus the second 
power, or what ia equivalent, by the second 
power of the base inverted. 

Thus : tte base of numbers ia ^p, in- 
1 ■■- 

verted becomes yrr, and the second power of 

Jo ■' 150' """t™'"' 150 ^-J"* 150' 

the value of the second figue to the right 
of the decimal point. 

The value of the third figure to the right 
is five times ten minus the third power of 
the base, or simply five times the third 
power of the base inverted, which equals 

5 
1000' 

Now, for the proof of Addition by cast- 
ing out 9's, and detecting errors that may 
occur by the common method in use. It 
must be obvious, that should a figure be 
misplaced, or transposed, the proof would 
be the same, while the answer would be in- 
correct. Hence this is not absolute proof 
of correct work. 

Following is a method of absolute proof: 
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■ 6A0,8. 




Liire i,=4:(U)'- 


-l)+4 




m> 6.=5(lol 


-l)+6 ^ 


=4.6j6,3, 


"" 6,=6(10'- 


-l)+6 




" S,=3(10- 


-l)+3 


4 


^nie 2,=2(lo]- 


-l)+2 




K 3,=3(10j^ 


-l)+3 


=2,3>4,5, 


H" 4,=4(10- 
■ « 6.=6(10- 


-l)+4 
-l)+5 


6,9,0,8. 


l^rst figure of answer ; 63^ 


=6(10— 1)+6 


Second " 


9i 


=9(10— 1)+9 


Third " 


" 0, 


=0(10— 1)+0 



Fourth " " 80=8(10— 1) + 8 

We observe 10' — 1 contalQi one hundred and eleven 
9'a. Four (loios 111 9'a plus 4 eqaals tlie value of the 
first 4 considered. Ilenco, Ijy casiing tbe S'b out of this 
4 we cast out 44J 9'h, und liave 4 remaining. 

Cast the 9's out or the next figure in liku manner, add- 
ing the reinuinder to Vbe next figure, etc., to the last 
figure of the example, writing down the remainder, or 0, 
as tbe case may be. Proceed in like manner, casting the 
S'a out of the Qgurea next in order, when, if the work la 
correot, a remainder will be found equal to that found 
bj casting the O's out of the numbers separately. 

It is evident the 9's in the nnmbora to be added, must 
et^uai the nuiQber of S'a in thnir smn. 
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HENDEBSON'8 DECDUL METHOD OF CCa- 
PUTING INTREST. 

The base of our system of notation being 10, 
numbers increase and diminisli in a tenfold 
ratio; increasing from the decimal point to the 
left, and decreasing from tlie decimal point to- 
warda the right. Hence, to diTido any number 
by 10, remove the point one place to the left. 

To divide any number by 100, remove the 
point two places to the left. 

To divide any number by 1000, remove thfe 
point three places to the left. 

To multiply any number by 10, remove the 
point one place to the right. 

To multiply any number by 100, remove the 
point two places to the right. 

To multiply any number by 1000, remove the 
point three places to the right. 



INTEREST. !■ 

Since the interest is generally a part of the 
Diincipal, the method of calculating it, wiU 
<!ome under the method of dividing. The rule 
establishes the time when a dollar makes a 
cent, and we remove the point two places to 
the left; for one hundredth of the princi^ 
equals the interest. 
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jf AN INSTANT THE WORK IS EXECUTED, ON 

" ALL EXAMPLES, AT ANY KATE, FOR FIVE 

BUSINESS PERIODS OF TIME. 



v.— The Ruls 



I 

^^■I'Stilh son ALL Sates. — Invert ike rate, annex 

^^Hf' cipher, and prefix the point. 

^^™ Inverting the 

rate demonstrates the time U takes a dollar to earn 
a cent, and rem.oving the decimal point two places 
to the left gives the interest of any sum of money 
for that time, and rate : annexing a cypher to that 
time demonstrates the time it takes a dollar to earn 
ten cents, and removing the point one place gives 
ihe interest of any sum of money ; prefixing the 
point demonstrates the time it takes a dollar to earn 
a mill, and removing the decimal point three places 
■'• the left gives the interest of any sum of mon&/ 
that time ; increase or diminish results to suit 




e required time. 
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Example. — Bale 9 per cent, per annum : in- 
verting the rate we have one-ninth of a year, or 40 
days, a dollar earns one cent ; hence the ^ part 
oj the principal is the interest of any sum for 40 
days, at 9 per cent, per annum ; and we remove 
the point two places to the left to find the interest 
for 40 days; now annexing a cijpher to forty we 
have 400 days, the time it takes a dollar to earn 
ten cents ; hence --of the principal equals the in- 
terest ; and we remove the point one place to find 
the interest for 400 days; prefixing the point, or 
dividing by ten, we have 4 days, or the time it 
takes a dollar to earn a mill^ when -j^ part of the 
principal equals the interest, and we remove the 
decimal point three places to tlie left m any ex- 
ample. Thus : per annum, 9 per cent., inverting 
the rate, we have ~ of a year, or 40 days ; annex- 
ing a cypher, we have 400 days ; prefixing the 
point, or dividing by 10, we have 4 days ; thus the 
rule establishes the periods of time. Example — 
$16,000.00, at 9 per cent, per annum, removing the 
point one place to the left, we have $1600.00, 
the interest for 400 days ; removing the point two 
places to /Ae left, we have $160,00, the interest for 
40 days ; removing the decimal point three places, 
we have $16.00, the interest for 4 days. On this 
or any other example, at 9 per cent, per annwrn^ 
all rates are handled absolutely ths same. 
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y&ds method a world of work is done in the 
winkling of an eye, and the way opened to the 
answer of every example in interest. 

The rate is 2 per cent, per month, 2 inverted 
is J, or 15 days, the point remoTed two places to 
the left, all examples are calculated for that rate 
and date, 10 times half a month or hve months, 
the point removed one place to the left, all ex- 
amples are calculated. One tenth of 15 dnys, 
or a day and a half, the point removed throe 
places to the left, all examples are performed 
for that time aud.rate. 



I'J 
111 



»io,io:o 

B6,6fe 
2,47 



0.50 

0.00 

5.30 

9,l4|60.60 

50.31 

Simply increasing or diminishing tlie results 
we lin;l tlie answer for any other time. 



l^BOBLEMS IN INTEREST. 

Pboblem 1. — What is tbo interest of $50 for 
4 years at 6 per cent. 

Solution. — Bemoving ths point one place to 
the left, -we have 15.00 the interest for 20 
months. For 40 months, it is 3510.00; 8 months, 
being the fifth of 40 months, the interest would 
be $2.00; $10.00 plus $2.00 is ?X2.00 the interest 
for 48 months, or 4 years. 

Phoblem 2.— What is the interest of $10.00 
for 2 years, at 5 per cent? Simply remove the 
point one place to left, and you have the in- 
terest. 

Problem 3.— What is the interest of $48.00 
for 6 years, at 6 per cent.? 

Problem 4. — What is the interest of $70.00 
for 7 years, at 5 per cent.? 

Pboblem: 5. — What is the interest of $C8.00 
for 5 years, at 6 per cent.? 

Problem 6. — What is the interest of $70.00 f oi 
2 years, at 5 per cent.? 

PnoBLEM 7.— What is the interest of S75.00 
for 6 years, at 3 per cent.? 

PaoBLEM 8.— What is the interest of $120.00 
for 8 years, at 5 per cent.? 

Pboblem 9.— What is the interest of $100.00 
for 10 years, at 6 per cent.? 

Pboblem 10.— What is the interest of $140.00 
/or 13 j'ears, at 5 per cent.? 




[ Pboblem 11. — Wliat is the interest of $160.00 
'for 5 years, at 3 per cent.? 

Problem 12.— What is the interest of $146.00 
for 6 years, at 5 per cent,? 

Pboblem 13.— What is the interest of $200.00 
for 10 years, at 8 per cent.? 

Pboblem 14. — What is the interest of $250.00 
for 3 years, at 8 per cent.? 

pBOBLEii 15.— What is the interest of $500.00 
for 9 years, at 8 per cent.? 

Pboblem 16. — What is the interest of $50.00 
for 2 years and 2 months, at 2 per cent.? 

Problem 17.— What is the interest of $80.00 
for 8 years and (i months, at 6 per cent.? 

Problem 18.— What is the interest of $90.00 
tor 6 years and 6 months, at 6 per cent.? 

Solution. — Eemove the point one place to the 
left, we have §9.00 the interest for 20 months, 
The interest would be 3 times $9,00, which ia 
$27.00 for 5 years. The interest for 6 months 
would be one tenth of $27.00, which is $2.70, 
which added to $27.00, mates $29.70, Ans. 

Pboeleu 19.— What is the interest of 190.00 
for 12 years and 10 months, at 6 per cent.? 

Problem 20.— What is the interest of $200.00 
for 4 years and 8 months, at 3 per cent.? 

Problem 21.— What is the interest of $70.00 
for 8 years and 4 months, at 2 per cent.? 

Problem 22.— What is the interest of $225.00 
tor 82 days, at 7 per cent.? Ans. $2.25. 



■ Pboelem 23.— What is the interest of 8500.00 
for 26 days, at 7 per cent.? Ans. $2.50. 

PEOBLEM 24.~Wliat is the interest of $500.00 
for 2 years, 6 months, and 15 days, at 4 per 
cent.? 

SoLcnoN. — ^Eemove the point one place to the 
left -we have $50.00, the interest for 2 years and 
6 months. Kemoving the point two places to 
the left, we have $5.00 the interest for 3 months; 
15 days being one sixth of three months, wo 
have 83J cts. the interest for 15 days, which 
added to 850.00 makes $50.83J, Ans. 

Phoblem 25.— What is the interest of S200.00 
for 5year8, 9 months and 18 days, atSpcrcent.? 

Solution, — Removing the point one place to 
the left we hare $20.00, the interest for 2 years. 
The interest for 5 years would be 2i times 
$20.00, or $50.00. The interest for 1 year is 
$10.00; for 9 months it wonld bo f of SIO.OO, 
which is $7.50. Eemoving the point 2 places to 
the left, we have $2.00, the interest for 72 days, 
the interest for 18 days would le the fourth of 
$2.00, which is 50 cents, added to $57.50, would 
be $58.00, Ans. 

Problem 26.— What is the ii terest of $700.00 
for 1 year, 7 months, and 18 days, at 6 per cent.? 

PnocLEM 27.— What is the interest of S250.00 
for 3 months, at 1 per cent, per month V 

Solution. — Eemove the point two places to 
left, we have $2.50, the interest for one month. 



LICHTS1S6 CiLCCIATOa, 



23 



The interest for 3 months would be three timea 
$2.50, which is 17.50, Aiis. 

Peoeleji 2S.— What is the interest of $60.U0 
for 6 years. 4 months, and 24 days, at 5 per 
cent.? 

Proelem 29.— What is the interest of $40.00 
for 1 year, at 1 per cent, per month? 

Pboblem 30.— What is the interest of ?950.25 
for 9 months, at 1 per cent, per month? 

Pboeixm 31.— What ia the interest of S55.00 
for 11 mouths, at 1 per cent, per month? 

Problem 32.— What is the interest of 1200.00 
for 10 months, at 1 per cent, per month? 

pEOBLEM 33.— What is the interest of $144.60 
for 15 months, at 1 per cent, per month? 

Peoblem 34.— What is the interest of $60.00 
for 22 months, al 1 per cent, per month ? 

Problem 35.— What is Ihe interest of S600.0C 
for 18 days, at 10 per cent, per enniim? 

Solution. — Eemove the point two places to 
the left, we have $G.OO, the interest for 30 days. 
The interest for 18 days ia one-half of S6.00, 
which ia ?3.00, Ans. 

Pboblem 36.— What is the interest of ?260.25 
' for 35 days, at 10 per cent, per annum ? 

Problem 37.— What is the interest of £300.50 
for 1 year, at 10 per cent, per annum ? $36.05, 
Ajis. 

PnoBLEM 33.— What is the interest of $200.00 
for 72 days, at 10 per cent, pei aunutn.'^. 



Peobiem: 39.— What is the interest of $80.00 
for one year, at |- per cent, per month ? Ana. 
$8.00. 

Pbobleji 40.— What is the interest of $500.00 
for 2 years, at -f per cent, per month?, 

Peoelem 41.— What is the interest of $250.00 
for 3 years, at | per cent, per month? 

Note. — Remove the point one place to the 
left, because a tenth of the principal is the in- 
terest. Two places, because a htrndcedth of the 
principal is the interest, etc. 

Problem 52.— What is the interest of $250.00 
for one month, at 1 per cent, per month? 

Solution. — At 1 per cent, per month, one 
one hundredth of the principal is the interest, 
we therefore remove the point two places to the 
left. Ans. f2.50. Eemoving the point two 
places to the left, we have the answer. 

Peoelem 43.— What is the interest of $250.50 
for 2 months, at 1 per cent, per month ? 

Solution. — Removing the point two places, 
we get the interest §2.505 for 1 month; for 2 
months, the interest would be twice $2,605, 
which would be $5,01. 

Pkoblem 44.— What is the interest of $100.00 
for 15 days, at 1 per cent, per month? 

SoLDTiON. — Kemoving the point two places to 
the left, we get the interest $1.00, for 1 month. 
The interest for 15 days would be one half «(. 
$1.00, or 50 cents. 
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iBLEM 45. — ^What is the interest of $145.00 
for 3 days, at 1 per cent, per month? 

Solution.— Eemove the point three places to 
the left. 

Pboelem: 46.— What is the interest of $2000.00 
for 9 days, at 1 per cent, per month ? 

SOLDTION. — KemOYG the point three places, 
we have the interest $2.00 for 3 days; for 9 
days, $6.00, Ans. 

Problem 47.— What is the interest of $250.25 
for 12 days, at 1 per cent, per month? 

Problem 48.— What is the interest of $270.00 
for 10 months, at 1 per cent, per month ? Ke- 
move the point 1 place to the left. Ans. $27.00. 

Problem 49.— What is the interest of $360.00 
for 1 year, at 1 per cent, per month? EemoTO 
the point one place, we have the interest $35.00 
for 10 months, for one year, one fifth more, 
$42.00, Ana. 

Problem 50.— What is the interest of $250.00 
for 11 months and 3 days, at 1 per cent, per 
month? Interest 10 months, $25.00; interest 1 
month, $2.50; interest 3 days, 25 cents, equals 
$27.75, Ana. 

Pboblem 61.— What is theinterestof $2,500.00 
for 1 year, at 1 per cent, per month? 

Problem 52.— What is the interest of $126.00 
for 33 days, at 1 per cent, per month ? 
^Peoblem 53.— What is the interest of $260.00 

E 24 days, at IJ per cent, "pei ■OiOiiJii.'i 




se 

SoLonoN. — Eemove the point two places to 
the left, we have the interest $2. GO, Ans. 

Peoblem 54. — "What is the interest of $360.00 
for 1 month, at li _per cent, per month ? 

Solution. — Eemove the point two placea to 
ho left, we have $3. GO, the interest ior 24 days; 
add i, .90, we have S4.50, Ans. 

Peoblem 55. — "What is the interest of $800.50 
for 3 months, at IJ per cent, per month ? 

Solution. — Kemove the point one place to the 
left. Ans. J80.05. 

Pkoblem 56.— What is the interest oi $500.00 
for 1 year, at IJ per cent, per month ? 

Solution. — Remove the point one place to 
the left, we have the interest S50.00 for 8 months. 
For 4 months, tlie interest would be $25,00, 
added to $50.00, equals $75.00, Ans. 

Pboblem 57.— What is the interest of $900.00 
ior 4 months, at IJ per cent, per month? 

SOLTJTIOS. — Eemove the point one place to the 
left, we have $90.00, the interest for 8 months; 
for 4 months, the interest would be one half of 
$90.00, or $45.00, Ans. 

Eomoving the point one place to the left, 
gives the interest of any sum for 8 months, at 
li per cent., increase or diminish the result to 
suit the time given 
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HOD OP SQUARING NUMBERS BY THEIR COM- 
PLEMENT AND SUPPLEMENT. 

The complement of a number is the difference 
between the number and some particular num- 
ber above it. 

The supplement of a number 13 the difference 
of a number and some number below it, 

(99)'^ — 9801. Take the complement of 99 
from it, call it hundreds, and add the square of 
the complement. 



(98)' — 9604. Now 2, the complement of 98 
from 98 := 96; call it hundreds, and add the 
square of 2, and we have 9C04, the square of 98. 

(97)^ — 9409. The complement 3 from 97 — 
94; call it hundreds, and add the squai-e of 3, 
and we have the square of 97. 

(96)"- ^ 9216. The complement of 9G ia 4; 4 
from 96 = 92, call it hundreds, and add the 
square of 4, and we have the square of 96, 

(95)' — 9025. The completent of 95 is 5; 
95 — 5 90, call it hundreds, and add the 
square of 5, and we have the square of 95. 

(101)= = 10201. The siippl6m6Q.VQi\*5V\?.\\ 



1 added to lOl ia 102, call it bimarecTa, and add 
the square of 1. and we have 10201 the square 
of 101. 

(102)= = 10404. The sapplement is 2, added 
to 102 is lOi, call it hundreds, and add the 
square of 2, and we have 10^04 the square of 
103. 

Mule for squarinf/ whole numbers and fractions. 
lucrease the number by its supplement, multi- 
ply it by the base and add the equai-e of the 
Bupplement; diminish the number by ita com- 
plement, multiply it by the b&ie and add the 
equare of the complement. 

(103)" = 10609. The supplement 3 added, 
call it hundreds, and add the square of 3. 

(104)" — 10816. 

(1001)^:=:1002001. The supplement is 1 added 
to 1001 = 1002, call it thousands, and add the 
square of 1, and it equals 1002001. (1002)' = 
1004004. (1003)*= 1006009. (1004)' =1008016. 

(999)' = 998001. The complement is 1 fi-om 
999 equals 998, call it thousands, and add the 
square of 1, and we have the square of the num- 
ber. (998)5=996004. (997)^=994009. (996)" 
=992016. (995)'=99002d. (994)'=988036. 
etc. 

Take any number that is easy to multiply by 
for the base 10, 20, 30, 50, 80, 100, 1000, etc. 

9' = 81. The complement of 9 is 1, 1 frcm 
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) square o 

and Tve have the square of 9. 

8' := 64, The complement of 8 is 2, 2 from 
8 leaves 6, call it tens, and add the square of 2, 
and -we have the square of 8. 

(11)= ^121. The supplement of 11 is 1, 1 
aJded to 11 is 12, call it tens and add the square 
of 1, and we have the square of 11. 

(12)' = Hi. The supplement is 2, 2 added 
to 12 ia 14, call it tens and add the square of 2, 
and we have the square of the number, 

(13)* ^ 169. The supplement of 13 is 8, 3 
added is 1(3, call it tens and add the square 
of 3, and wo have the square of the number. 

(14)" — 19G. (15)= — 225. 

(19)^ — 361. The complement is 1, 1 from 19 
leaves 18, 18 multiplied by 20, equals 360, add 
the square of 1, and we have the square of the 



(18)s:=324, (17)=^289. {16)«=256. (21)= 
=441. (22)«=484, (49)==2401. The com- 
plement is 1, 1 from 49 is 48, call it fifties, and 
add the square of 1, and we have 2401, Ans. 

(51) ==2601. (52) ==2704. (53)«=2809. 

To multiply numbers. 

To multiply two numbers, find their mean, 
aquara it, and subtruct the square of half their 
difference. 

19x21=399. The mean is 20, the square of 
20 is 400; 400—1" is 399. product of 19 ; 
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21, 18 X 22. The mean is 20, tlie square of 
20 is 400, 2'ia 4; 4 from 400 leaves 396, the 
product, 17x23^.391. The square of 3 is 9; 9 
from 400 leaves 391 the product. 

16x24=384. The square of 4 ia 16. 16 from 
400 leaves 384 the product. 

15x25=375. The square of 5 
400 leaves 375 the product. 

29x31zz:S99. The mean is 30. 
is 900, minus the square oi 1 is 8 
duct. 

28x32=896. The square of the mean is 900, 
minus the square of 2 is 896 the product. 

27x33=891. 26x34=834. 25x35^875. 

39x41=1599. 38x42=1596. 37x43=1591. 

36x44=1584. 35x45=1575. 34x46=1564. 

49X61=2499 48x52=2496. 47x53=2491. 



s 25. 25 from 
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)9 tboir pro- 



GKEATEST COMMON FACTOR 
OR DIVISOR 

"What is the greatest common divisor of 21 and 
77. Separating the numhers into their prime 
factors wo have 21=7x3, 77=7x11, hence 7 is 
the greatest common factor or tho greater com- 
mon divisor of the two numbers. 

KcLE. — Separate the numbers into their ■primB 
factors. The, product of aU the factors that are 
comiTuyn tmll be the greatest common divisor. 
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tat is tlie greatest divisor of 25 and 60. 25 
^15X5,60=5X3X2X2? HeneeSistlie greatest 
common divisor. 

What is the greatest common divisor of 5, 15 
and 20? 

What is the greatest common divisor of 36, 
18, 24 and 12. 36— 6xG, 18:=6X3, 24=6x4, 12 
:^X2? Hence 6 is the greatest commonfactor 
or divisor. 

What is tne greatest common divisor of 135 
and 225? 

Whati 
12, 16? 

What 
and 75? 

Whati 
md 65? 

"WTiat 
and 42? 



tho greatest common divisor of 4, 8, 

the greatest common divisor of 25 

the greatest common divisor of 13 

, the greatest common divisor of 14 



■^LEAST COMMON MULTIPLE. 

A multiple of a number ia any number which 
contains it as a factor. 

A common multiple of two or more numbers 
is anjDumbor which contains them all as factors. 

The least common multiple of two or more 
nimibers is the least number which contains 
them all as factors. Hence it foUowa a multuila 



of a number must contain all the prime factors 
of that number. 

A common multiple of two or more numbers 
must contain all the prime factors of those num- 
bers. 

The least common multiple of two or more 
munbera must be the least number that contains 
all the prime factors of those numbers. 

Kdle, — Tlie product of all the prime fadara of 
thai number having the greatest nuvibcr of prime 
faclors, and those prime/actors of the ot/ier num- 
bers not found in tlie factors of the nnmher taken, 
will be the least common multiple. 

What is the least common multiple of 12 and 
18? 12^2X2X3,18:1^2X3X3. Theleastcom- 
mon multiple is 2x2x3x3 or 36. 

What is the least common multiple of 4 and 6? 

What is the least common multiple of 18 and 
36? 

What is the least common multiple of 4, G, 8 
and 10? 

What is the least common multiple of 2, 4, 6, 
9 and 18? 

What is the least common multiple of 2, 3, 4, 
Sands? 



Rcui FOB ADursa and Scbteacting Fractions. 

Mrst make the fractions similar btj redud-ng 

ihem io the same denominaior. Add the numer- 
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otOTB and place the sumover tfte common denomin- 
ator. In svitraction write the diffei-ence of ih^ 
numerators over the common denominator. 



^^^Hhat is the Bum of ^ and }=^f ■ 
^^Bnrhat is tiie sum of ^"^ and 4= 

"What is the sum of f and ^^l^ij^. 

What is the sum of ^ and ^^1-jij. 

"What is the sum of | and |^1^. 

From I- subtract \=^- 

From I subtract |. f— fj, 1=^, J-J— iA=i!V 

From -^ take -^. \=^, 4e — ^f^^- 

What is the sum of 3J, 2J, 4J, 5i^l5f . 

Add the fractions and whole numbers sepa- 
rately. 

What is the sum of 9J, 6^, 71=23^. 

Frota 8^ take 3i, i=i, |— i=i., 8—3=6; S 

From 23| take 9J. |=J, J=|, J— J=}, 25 

■ENERAL PRINCIPLES OF 
FRACTIONS. 

Multiplying the numerator multiplies the frao 
tion. 

Dividing the numerator divides the fraction. 

Multiplying the denominator divides the frac- 
tion. 
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Dividing the denominator multiplies the frac- 
tion. 

Multiplying both terms of the fraction by tho 
same number does not change its value. 

Fractions are called similar when they have a 
common denominator, as f , §, |, J- 

Dissimilar fractions are fractions which aro 
not alike, as \, J, |, *, i. 

The numerators of similar fractions only can 
be added. 

The common denominator is written under 
the sum or difference. 

Multiply -,\ by 8=4f=2-}^. 

Multiply ^ by 14— f|^5. 

Miiltiply 40 by g=5 x 5=25. 

Multiply 3J by 6, Multiply the vrhole num- 
ber and fraction separately. 6xJ^3, 6x3r=18x 
3=21. 

Multiply 4^ by 8, 8xJ=2i 8x4=32-j-2|= 
34|. 

Multiply 7^ by 9. 9x^=4^ 9x7=63+4*= 
67J. 

Multiply 8i by 12. 12xJ=6, 12x8=96-}-6= 
102. 

Multiply 7i by 7J. 7ix7i=52.^, 

Multiply 71 by 7^=^66^. 

Multiply si by 8J=72i. 

Multiply 9| by 9f =90iJ. 
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"DIVISION OF FRACTIOXS. 

Edle. — Reduce miaxd numbers to improper /rai>- 
Horn, arid ivhole numbers to the form of fractums; 
multiply the dividend by the divisor inverted. 

Invert the divisor to find how man; times it ia 
contained in one. 



fjj=y^^2f. Simply multiplyiDg numerator 
and denominator by 2. 

Divide 5J by 2J. Multiply both numerator 
and denominator by 6, the least common mul- 
tiple of 2 and 3. 

Divide25by i— 50. 

Divide 21 by SJizrfg^GT^. 

To divide any number by 3J, remove the point 
one place to the left and multiply by 3. 

Divide 20 by 3j. llemove the point one place 
we have 2, 2x3^=G Ans. 

Divide 27 by SJ^S^V- 

To divide any number by 2J, remove the point 
one place to th« left and multiply by 4. 

Divide 20|*5 by 2J. Remove the point one 
place to the left anil multiply by 4. 

Eemoving the point one place to the left 
makes 2x^5, 2^1^X4=^^ Ans. 

To divide any number by 1-^, remove the 
point one place to the left and multiply by 9. 
Pividell by li=9TV. 

Divide any number by 5. Remote tli.a "^QvoJ. 
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one place and multiply by 2. Removing the 
point one placo to the left divides the num- 
her by 10. In dividing "by 10 we divide by 
a number twice too large ; therefore we mul- 
tiply by 2 for the correct result. 

To divide any number by 12J, remove the 
point two places to the left and multiply 

Divide 125 by 12i. [by 8. 

Divide 47 = by 12J. 

Divide 96 by 12j. 

Divide 99 by ISj. 

To divide any number by 25, remove th? 
point two places to the left and multiply by 4. 

To divide any number by 33J, remove the 
point two places to the left and multiply by 3. 

To divide any number by 50, remove the 
point two places to the left and multiply by 3. 

To divide by 66§-, remove the point two 
places to the left divide by 2 and multiply 
by 3. 

TQ FIND THE VALUE OF CUHRENCT WHEN EOLD IS AT A 
STATED PRICL 
When gold is lllj, what is the value 
of 81.00 currency? We take the 100, the 
number of cents in a dollar, as the nu- 
merator, and the vahie of the gold as 
the denominator. Simplify the fraction 
by multiplying the numerator and de- 
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nominator by 9 anci we have -^ of a dollar or 
90 cents; the value of the currency. 

Wten gold la 109^, what is the value of $1.00 
currency? 

»^ __ 900^_ 450>-_ 319 
109 — 982 ~ 491 — S'OllOl 
Then currency is worth 75 cents, what is thp 
le of gold? 
?^ = |, I of 100 cents equaU $1.33J. 

"Wlien gold ia worth 105J, what ia the valus 
of 31.00 currency? 






100 
105^ ' 



EuLE. — We take 100, tJie number of cents in a 
•,r, for the nuiuerafor, and ifie value of gold or 
curreTicy, as ike case may be, for the denominator. 
Simplify the fraction hy annexing ciphers to the 
numerator and dividing hy the denominator. 

iNiraiEST Table and Form for Makisq Tableb. 

The following Table gives the Interest on any 

amount at 7 per cent., by simply removinsf the 

Doint to light or left, as the case may require : 
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^B Number of CB7S. 


$100 


$90 


S80 


$70 ■'^" 


^H 


.0192 
.0384 
.0575 
.0767 
.0959 
.1151 
.1342 
.1532 
.1726 

1.7260 
1.7836 
1.9178 


.01726 

.03452 
.05178 
.06904 
.08630 
.10356 
.12082 
.13808 
.15534 


.01534 
.03058 
.04603 
.06137 
.07071 
.09205 
.10740 
.12274 
.13808 


.01342 
.02685 
.04027 
.05370 
.06712 
.08055 
.09S97 
.10740 
.12089 

1 . 20822 
1.24849 
1.24247 


^H 


^H 








^B 






^H no 


1 G0521 


1 i-:>i',s.T 


^H inn 


1.82603 11.53425 






^B seo 


»50 


S40 


»ao 


$20 


^1 .OUol 
^H .02301 
^H . 03452 
^M .04G03 
^H .05753 
^H .06904 
^M .08055 
^H .09205 
^M 1.0356 

^l 1.03562 
^1 1.07014 

^M 1.15065 


.00950 
.01918 
.02877 
.02836 
.04795 
.05753 
.0G712 
.07671 
.08630 

.86301 
.89178 
.95890 


.00767 
.01534 
.02301 
.03068 
.03836 
.04603 
.05370 
.06137 
.06904 

.69041 
. 71342 

.70712 


.00575 
.01151 
.01726 
.02301 
.02877 
.03462 
.04027 
.04603 
.05178 

.51781 

.53508 
.57534 


.00384 
. 00767 
.01151 
.01536 
.01918 
.02313 
.fl2G85 
.03068 
.03452 

.34521 
.35671 
.48356 
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To FiSD THE Dlffehence of TntE ketwken 
Two Dates by the followisq Taele : 

Rule. — Opposite the day of the month is ivriiten 
the number of days of the year which have expired. 
Subtract this number from the wJiole number of 
days that hape expired at the last date. 

Thus: What is tho time from the first day of 
March to the 27t]i day of September? The Ist 
day of Mai-ch we find by tho. table that GO daya 
of the year are gone. The 27th day of Septem- 
ber we find that 270 daya are gone. Ileuce 270 
days mimia CO daya equals 210 daya, the time 
batweeu tho two dates. 

BOLB FOR EXAMISTNO THE DATE OF NoTES, DeEDB, 

&c., AND Telling the Day of the Month. 

Bulb. — Take 7 for the unity term of a number, 
and the day of the month, plus theexcoasof seTOns 
in the ratios of the century, year and month, for 
the unit term, rejecting the sevens in the statement, 
the exeeas ia tbe day of the week, 1 of excess is 
Sunday, 3 Monday, 3 Tuesday, &c., (1 excess indi- 
cates Saturday, 

JSxampIe. — What day of the week will the 4th 

tjuly 1S78 occur? 

4+1 
taiemcnt. — -^ - =^ 6tb, or Thursday, ana. 

B-examples are performed the same. See p. 197. 
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5 


( 


5 




2 




4 


: TTZ 




Januaiy 


lebruary 


March 


April 


May 


June 


1 


1 


1 


32 


1 


60 


1 


91 


1 


121 


1 15 


2 


2 


2 


33 


2 


61 


2 


92 


2 


122 


2 15 


8 


3 


3 


34 


3 


62 


3 


93 


3 


123 


3 15 


4 


4 


4 


35 


4 


63 


4 


94 


4 


124 


4 15 


6 


5 


5 


36 


5 


64 


5 


95 


5 


125 


5 15 


6 


6 


6 


37 


6 


65 


6 


96 


6 


126 


6 15 


7 


7 


7 


38 


7 


66 


7 


97 


7 


127 


7 15 


8 


8 


8 


39 


8 


67 


8 


98 


8 


128 


8 15 


9 


9 


9 


40 


9 


68 


9 


09 


9 


129 


9 16 


10 


10 


10 


41 


10 


69 


10 


100 


10 


130 


10 16 


11 


11 


11 


42 


11 


70 


11 


101 


11 


131 


11 16 


12 


12 


12 


43 


12 


71 


12 


102 


12 


132 


12 16 


13 


13 


13 


44 


13 


72 


13 


103 


13 


132 


13 16 


14 


14 


14 


45 


14 


73 


U 


104 


14 


134 


14 16 


15 


15 


15 


46 


15 


74 


15 


105 


15 


135 


15 16 


16 


16 


16 


47 


16 


75 


16 


106 


16 


136 


16 16 


17 


x^ 


17 


48 


17 


76 


17 


107 


17 


137 


17 16 


18 


18 


49 


18 


77 


18 


108 


18 


138 


18 16 


19 


19 


19 


50 


19 


78 


19 


109 


19 


139 


19 17 


20 


20 


20 


51 


20 


79 


20 


110 


20 


140 


20 17 


21 


21 


21 


52 


21 


80 


21 


111 


21 


141 


21 17 


22 


22 


22 


53 


22 


81 


22 


112 


22 


142 
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23 


23 


23 


54 


23 


82 


23 


113 


22 
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24 


24 


24 


55 


24 


83 


24 


114 


24 


144 


24 17 


25 


25 


25 


56 


25 


84 


25 


115 


25 


145 


25 17 


26 


26 


26 


57 


26 


85 


26 


116 


26 


146 


26 17 


27 


27 


27 


58 


27 


86 


27 


117 


27 


147 


27 17 


28 


28 


28 


bd 


28 


87 


28 


118 


28 


148 


28 17 


29 


29 




\ 


29 


88 


29 


119 


29 


149 


29 18 


30 


30 






30 


89 


30 


120 


30 


150 


30 18 


31 


31 






31 


90 






31 


151 
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1 


pL 


Angurt 




OatoHar 


Horember 


Docembee 


T 183 


1 


213 


1 


244 


1 


274 


1 


305 


1 


335 


a 1S3 


2 


214 


2 


245 


2 


275 


2 


306 


2 


338 


3 18i 


3 


215 


3 


24G 


3 


276 


3 


307 


3 


337 


4 185 


4 


21G 


4 


247 


4 


277 


4 


308 


4 


333 


5 ISG 


5 


217 


5 


249 


5 


278 


5 


309 


5 


339 


6 187 


e 


218 


6 


249 




279 


6 


310 


6 


340 


7 188 


7 


219 


7 


230 


7 




7 


311 


7 


341 


8 189 


S 


220 


8 


251 


8 


mi 


8 


312 


6 


342 


9 190 


9 


221 


9 




9 




9 


313 


9 


343 


10 191 


10 


222 


10 


253 


10 




10 


314 


10 


344 


11 102 


11 


223 


11 


254 


11 


284 


11 


315 


11 


345 


la 193 


13 


224 


12 


255 


12 


285 


12 


316 


12 


346 


13 194 


13 


225 


13 


26S 


13 




13 


317 


13 


347 


14 195 


11 


226 


14 




14 


287 


14 


318 


14 


348 


15 19G 


16 


227 


15 


258 


15 


298 


15 


319 


IS 


349 


16 197 


16 




16 


259 


16 


299 


16 




16 


360 


17 198 


17 


229 


17 


260 


17 


290 


17 


321 


17 


351 


18 199 


13 


230 


18 


261 


18 


291 


18 




13 


352 


19 SOO 


19 


231 


19 




19 




19 


323 


19 


353 


20 aoi 


20 




20 


263 


20 


■J93 


20 


324 




354 


21 803 


21 


233 


21 


264 


21 


294 


21 


325 


21 


356 


22 903 




231 


22 


265 


22 


29S 


22 






366 


23 204 


23 


235 


23 


266 


23 


296 


23 


327 


23 


357 


24 205 


24 


238 


24 


267 


24 


297 


24 


328 


24 


358 


25 206 


25 


237 


25 




25 




25 


3-29 


25 




26 207 


2G 


238 


20 




26 




26 


330 


26 


360 


27 208 


27 


239 


27 


270 


27 


300 


27 


331 


27 


361 


28 209 


28 


240 


28 


271 




301 




332 


28 


362 


29 SIO 


39 


241 


20 


272 




302 


29 


333 


29 


363 


30 21 


30 


242 


30 


273 


30 


303 


30 


334 


30 


364 


31 21 


31 


243 






31 


304 






31 


365 
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POWEKS AND ROOTS. 

The product of a number taken any nmnbei 
of tim6s as a factor, is colled a {lower of the 
number. 

A root of a number ia snch a number aa taken 
some number of times aa factor will produce a 
given number. 

If the root ia taken twice as a factor to pro- 
duce the number, it ia the square root. If three 
times, the cube root. If four times, the fourth 
root, etc. 

iLLrsTKATioN. — 5 is the square root of 25. 
The cube root of 125. The fourth root of 625, 
because (o)^=:25, {5)=^125, (5)''=625. 



(1)^1 


(1)"=! 


(2)'=4 


{2)'=8 


(3)'=9 


(3)-=27 


{i)'^16 


(4)-=64 


(6)'=25 


(6)'=125 


(6)'=36 


(6)'=216 


(7)'=49 


{7)-=343 


(8)^64 


(8)'=512 


(9)==81 


(9)'=729 


(10)>=100 


(10)==1000 



"We observe that the square of any one of the 
digits is less than 100, And the cube of any 
one of the digits is less than 1000, Hence the 
square root of two figures cannot give more than 
one Sgaie, 



LTGHTSraG CALCULATOS, 



43 



Hence if we begin at the right of any nnmber 
aud separate it into periods of two figures each, 
the number of periods would be the same aa the 
nnmber of figures in its square root. 

In order to understand the method of extract- 
ing square root, it is necessary to consider how 
the Bquare of a number consisting of two parts 
is formed from those parts. 

To do this lot a represent any number what- 
ever, b represent any other number, then will 
a-i-b represent the sum and (a 4- 6)- the square 
of the Bum of any two numbers, but since the 
square of any two terms is the square of the 
tirst, plus two times the first into the second, plus 
the square of the second ; we have (a -f b}^^^ 4- 
2 o & + 6=. 

IlxuSTRATios. — 23 here a=20 and b—ii. 
Hence (a -\- by will equal (20 -|- 3)^ In applying 
the above formula, commence at the units in- 
stead of the tens to find the square of the num- 
ber. Thus 3^ is 9, two times 3 into 2 is 12. 
"Write down the 2 and carry the 1 to the square 
of the first term 2, and we have 529, the square 
of 23 and 23 is the square root of 529. 

The square of any number of tonus is the 
square of the first, plus two times the first into 
the second, plus the square of the second, plus 
two times tho sum of the first two into the third, 
plus the square of the third, plus two the sum of 
the first three into the fourth, -gVaa 'Oci.a 6<^a.ta "A 



the fonrtli, etc. Note — In applying the above 
formula commenco at the mnts to square num- 
ber a. 



Method of ExTnAcnsa Sqdare Koot. 

625. This mirnbor contains two perioda; 
hence there are two figures in the root The 
greater square below 6, the first or left hand 
period is 4, the root of which is 2; and since 
there are two figures in the root, 2 will stand in 
the tens place and equal 20. Hence, we sub- 
tract the square of 20, which is 400, from 625, 
and wo have 225 remaining. We have found a 
square 20 feet on a side. Now, in order to pre- 
serve the square, we makp the addition on two 
adjacent sides. Hence, we double 20, the 
length of one side, and get 40, the trial divigor; 
dividing 225 by 40, we get the width of the ad- 
dition, 5 feet; adding 5 feet to 40 feet, the width 
of the little square in the corner, we get 45, the 
true divisor. Multiplyieg 45 by 5, wo get 225, 
the surface of the addiliou. Hence, 25 is the 
length of one sido of a square that coutaiiiB 62S 
square feet. 



lIGnTilSQ CALCULATOR. 



15C25 C100+20+5. 
10000 



1^^^* 

1^^ 



i rWAT, METHOD OF EXTRACTING SQUABE 
ROOT. 

Rule. — Remove the decimal point two placea 
to the left in any number, extract the square 
root of the quotient, and we have one tenth of 
the root of the number. 

Remove the decimal point /our placea to the 
left in any number, extract the square root ot 
the quotient and we have one hundredth part 
of the root of the number. 

Remove the decimal point six piaccs to the 
left in auy number, extraet the square root of 
the quotient, and we have the thousandth part 
of the root ol the number. 
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HEKDEItSOH'C 



"What ia tho squaro root of 9604? 
What ia the square root of 2401 ? 
Wliat is ths square root of 225 ? 
What ia the square root of 64? 



CUBE ROOT. 

Kelation op Cdbe to Eoot. 

01 ^ 8 ^y obaervfttion we see that the 
3= ^z 27 entire part of the cube root of any 
4'' ^= 64 number below 1000 will be less than 
5' ^125 10, and will, therefore, contain but 
71 ^^Iq °'io figure. The entire part of the 
oa ~512 cnbe root of a number containing 
gi ^^739 four, five or sis figures, will contain 
lO'^lOOO two figures, and so on with the 
larger numbers. 

A cube of any number of terms, ia the cube 
of the first term, plus three times the square of 
the first into the second, plus three times the 
first into the square of the seeond, plus the 
cube of the second, plus three times the square 
of the sura of tho first two into the third, plus 
three times the sum of the first two into the 
square of the third, plus the cube of the third, 
etc. 



UGHTirnTG CALCULATOB. 



HENliERSON'S DECIMAL METHOD 



BSTEACTING THE CUBE ROOT, 

ABBKEVIATING THE NEWTONIAN METHOD. 



(a+b+c+d}^^a=+3a-b+3ab^+b^+3(a+b)^c 
+3(a+b)c^+c=+3 (a+b+c)-(H-3(a+b+ 
c)d-+d=. 

1000+100-1-20+ 5 




37i;:i2flO=Tnal Divisor. 
3(ar+b4-c)d=IOSOO 

"if^J^ 3d 

37S0205=Truo Divisor. 
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Applying this example to the engraving 
iJlustrating the decimal method of extracting 
roots, 1000 ia the linear edge of the fir^t cuhe, 
1000000 is the surtace oi one side, 1000000000 
the solid contents. 

In the second cuhe the dark parts represent 
the surface contained in the divisor, while the 
blanks represent what is necessary to add to 
find the nest trial divisor. In the third and 
fourth cubes the same remarks apply, thus 
saving by this method the usual labor of equar- 
iug the root aud midtiplying by 3 for each 
trial divisor. 

Rule. — liomove the decimal point three 
piaces to the left, extract the cube root of the 
quotient, and wo have one-tenth of the root, 
AemovG the decimal point six places to the 
left, extract the cube root of the quotient, and 
we have one-hundredth part of the root of the 
given number. Remove the point nine places 
to the left, extract the cuhe root of the quo- 
tient, and we have one-thousandth part of the 
root. 

Removing the point 8 times 3, or 9 places to 
the left, wo find that one of the three equal 
factors of one biUion is one thousand. "We 
place it to the left for the first figure of the 
root, 1000 feet, is the linear edge of a cube 
that contains one billion cubic feet. The first 
trial divisor ia the surface oi the three adjacent 
ddes of this cube, or three millioDS sqaa^-i feet 
We find the divisor is contained in the first 
dividend 100 times. We find three rectangles 



Rule of Cube Root. 



The sum of the three aides of the complete cube 
invaiiobly represents the trial divisor. To find 
eaoh trial divimr, or the three sides of the complete 
cube, add what is shown as vacant in the engraving 
to the last true divisor . Each tbue bivihob is found 
by adding to the trial divisor three times the surface 
of one side of each pa»allelopiped, ami one side of 
the small cube. 

N. B. — Each figure in the root of any number, 
after the first, as it occurs, equals the length of the 
small cube, or thicknesg of the addition; the root 
without this figure is the length of each parallelo- 
piped: 



■ Rule op Cube Root ^H 



Divide any number by any cube, extract the 
cube root of the quotient, and multiply this root by 
the linear edge of the cube used as a divisor, and 
we have the cube root of the number. 



j^o 



■ Square Root. 



Divide any number by a square, extract thai 
square root of the quotient and multiply the root 
found by the linear edge of the square used as a 
divisor, and we have the square root of the number. 

The above rules are universal in th';ir applicatil 
to all examples. 



hH 



- LIOHTNIWO OAMTJIATOR. 
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and a email cube neceasary to conijilete the 
first addition. The length of one is 1000 feet, 
three 3000 foet, the width being 100 feet, the 
Burface of the three aides is 300000 square ie6t, 
and the small cube the square of 100 feet, or 
10000 eqnare feet. Hence, the snm oi the sur- 
faces of one side ot each ol the piece? neces- 
sary to complete the addition makes the trae 
divisor, or 3310000; multiplying, this number 
by 100, the thickness of the addition, we find 
the number of cubic feet in the first addition, 
which subtracted from the first dividend leaves 
a second dividend of 90828125 cubic feet to 
be added. In order to preserve the cubical 
fiarm we make the additions on three adjacent 
sides, which forms the second tri;il divisor. 
We observe that the surfiice of these three 
sides is found by bringing down tiie 300000 and 
doubling the 10000, the surface of one side of 
the small cube, and adding to the first true di- 
visor we get three sides of the ciibe, or the 
second trial divisor. We find it contained in 
the second dividend 20 times. Adding to this 
trial divisor tlie surface of one side of each of 
the three rectangles and one side of the small 
cube, we get the second true divisor. Multi- 
plying this true divisor by 20, the thickness, 
we get the sohd contents of the second ad- 
ditiop, which deducted fron the second divi- 
dend, leaves a third dividend of 18900125 to 
be added. Bringing down 60000, the surface 
of one side of each of the three rectangles in 
the last addition and 800, two Bides of the 
email cube, we have the third trial divisor, or 



so HENDEKSOS'S 

three sid^ of the cube. We find this di/isop 
is eont-ained in the third dividend 5 times- 
Adding the surface of one side of each of the 
three rectangles, or 16800 a^juare feet and 25 
feet, the surface of one side of the small cube, 
we have 3780025 square feet, the third and 
last true divisor, which multipUed hj five feet, 
the thickness, gives 18900125 cubic feet, or 
the Bohd contents of the last addition. 

2d So^uiioTi— 1423828125-f-1953125 = 729, 
and the cube root of 729 is 9 and 9 times 125, 
the linear edge of the cube used as the divisor 
equals 1125, the cube root of the number. 

8rfSo;«;;:o/i—1423828125--15625 =91125, and 
the cube rout of 91125 is 45, wMfh multiplied 
by 25, the huear edge of the cube used aa the 
divisor equals 1125, the cube root of the number. 

iih SoZMdon.— 1423828125 divided by the 
cube of 45 gives 15625, the cube root of which 
is 25, and 25X45, the linear edge of the cube 
used as a divisor, gives 1125, the cube root 
of the number. 
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3 the cube root of 5931 J? 
Presume the root to be divided into 13 eqnal 

liat ia the cube root of 117649 1 
[presume the root to be divided in 7 equal 

Tiat is the cube root of 9733G ? 

i the root to be divided in 23 equal 

■.i is the cube root of 95112 ? 
let the root be divided iuto 29 equal parts, 
'he number divided by the cube of 29 equals 
_and the cube root &f 8 is 2. Hence 29 times 

the cube root of the number or 58. 
iTVhat ia the cube root of 91125? 
let the root be divided into 9 equal parts, the 
number divided by the cube of 9 equals 125, the 
cube root of 125 ia 5. Hence 9 times 5 or 45 is 
the cube root of the number. 
JWhat is the cube root of 216x343 ? 

le cube root of 216 is 6. The root of 3i3 



^■.m 

K' 



The cube root of the product ia 6 times 7 
or 42. 

What is the cube root of 64X125 ?, 
The cube root of G4 is 4. The cube root of 
125 is 5, 6x4=20. The cube root of the pro- 
duct. 

u"What is the cube root of 125x125^5x5 ? 
{"What is the cube root of 125Xl562.5tr3av;1S 
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What is the cubo root of 512x"29 ? 

The cube root of 512 is 8. The cube root 
729 is 9. 

The cube root of the product ia 8x9 or 72. ' 

"What ia the cube root of 216x729 ? 

The cube root of 216 ia G. The cube root d 
729 i9 9. 

The cube root of the product is 6x9 or 64. 



SQUABE AND CUBE ROOT OB 
FRACTIONS. 

To square a fraction, we square its numerate 
for the numerator, and its denomioator for the 
denominator. Hence, to find the square root 
of a fraction, we must extract the square root of 
its numerator, for the numerator of the answer, 
and the square root of its denominator for the 
denominator of the answer, 

iLLUeTKATXONS. — Find the square root of ^. 
The square loot of 4, the numerator is 2. The 
square root of 9, the denominator, is 3. Henoe 
the answer, g . 

What is the square root of -^^ ^A* 
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i tiie square root of .UObI := .vv. 
loth terms of the fraction are not per- 
fect squares, only an approximate value of tiie 
root can ba obtained. 

In order that the denominator of a decimal 
fraction may be a perfect sqnare, its numerator 
must contain an even number of decimal places. 
Hence, to extract the square root of a decimal 
fraction, make its number of decimal places 
even, by annexing a zero, if necessary; exti-act 
the root, as in whole numbers, observing that 
there will be oae decimal place in the root for 
every two in the given fraction, the root may be 
found to any number of decimal places by an- 
nexing two zeros for eveiy additional figure. 

To extract the cube root of a fraction, we ex- 
tract the cube root of the numerator for the 
numerator of the answer, and the cube root of 
the denominator for the denominator of the an- 
swer. If its numerator and denominator are 
not perfect cubes, the approximate value of the 
cube root can only be obtained. If the denom- 
inator is not a perfect cube, both terms should 
be multiplied by the square of the denominator. 
Hence, to extract the square root of a decimal 
fraction, annex sjeros, if necessary, to make its 
number of decimal places some multiple of 
three; extract its root, as in whole numbers, 
observing that there will be one decimal place 
for every three in the given fraction. 



TO FIND THE SURFACE OF 
PLANE FIGUHES. 

A triangle ia a figure having tliree sides -and 
three angles. 

The altitude of a triangle is the perpendicular 
distance from the side assumed as its base to 
to the vertex of the opposite angle. 



EuLE. — 2b find (he Burface of any triangle; 
mvliiply the base by Imlf the allitude, 

A right-angle triangle is a triangle having a 
right angle. 

Lines are parallel when they lie in the same 
direction. A parallelogram is a four-aided figure 
having its opposite sides parallel. 

A trepizoid h, a four-sided figure, having two 
of its aides parallel. 

A polygon is a figure bounded on all sides 
by straight lines. 

Similar figures ai'o those which have the s^ne 
shape. 

The corresponding sides are proportional. 

The base of a figure is the side on -which it is 
supposed to stand. 

The altitude of a rectangle, a parallelogram 
or a trepizoid, is the perpendicular distance 
between its parallel basis. 

The area of a rectangle is the length multi- 
plied by the width. 
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Method of MEABURraa Laud, 

Find the number of rods by multiplying the 
length hy the width. EemoTG the point two 
places to the left, divide by eight and multiply 
the quotient by five; or remove the point two 
places, take f of the result, and we have the 
number of acres. Thus: 3280 rods, the point 
removed two places leaves 32.80 -;- 8^4.1. 
4.1 X 5 = 20.5 acres. 

What ia the number of acres in 2440 rods ? 
Remove the point two places we have 24,40; f 
X 24.40 is 15J, the number of acres. This 
method is of universal application, and may be 
stated in the following words: Remove the deci- 
mal point two places to tlie left, and ^ of ike quotieni 
are the number of acres. 

We remove the point two places to reduce the ■ 
number to units of a hundred, and since there 
are 4 of a hundred rods in one acre, five times 
I of the number of hundred rods must equal the 
number of acres; or simply the point removed 
two places and the quotient divided by ^ equals 
the number of acres, 

What are the number of acres in a field 160 
rods wide and 480 rods long? Eemove the 
point two places on 160, and take $ of the quo- 
tient, we find one acre multiplied by 480, the 
length, we get 480 acres, Ana. 

What is the number o( acrea in. a. Si.iiW'^QSSi 
rods hag nud 640 wide? 
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"What is the number of acres in a field of to 
augiilar sliape? The base of the triangle is 800 
rods and the altitude 300; since the area is the 
base multiplied by half the altitude. Half the 
altitude is 150; remove the point two places on 
800, and we have 8, and §X8=5, and 5x150= 
750, the number of acres in the field. 

The area of a circle also equals the square of 
its radius multiplied by 3.1416, the ratio of the 
circumference to the diameter. If the radius is 
two feet the area of the circle is 3.1416x2'= 
12.5664. 

Find the area of a circle 12 feet in diameter. 

Find the area of a circle of 8 feet radius; of 
a circle of 100 feet radius. 

The Buface of a sphere equals the square of 
its diameter multiplied by 3.1416. 

Illustration. — The surface of a sphere 5 feet 
in diameter:=:3.1416x25. 

The surfaces of spheres are to each other as 
the squares of their diameters. 

The solidity of a sphere equals the product 
of the surface multiplied by ^ of the diameter, 
or it equals i of the cube of the diameter mul- 
tiplied by 3.1416. The solidities of spheres are 
to eacL other as the cubes of their diameters. 

The solidities of similar solids are to each 
other as the cubes of their like dimensions. 

The solidity of a cylinder equals the product 
of the area, o{ its base tj ita aVtiVaOLa. 
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^^ e couvex surface of a cylinder equal8 tlie 

product of the circumference of its base by iti 
altitude. 

What is the solidity of a cylinder 8 feet higl 
with a base 4 feet in diameter? A cylinder IS 
feet high, with a base 1 foot diameter? 

What is the diameter of a sphere containing 
100 cubic feet? 



HENDERSON'S 

NEW DECIMAL METHOD OF JIEASURINa GRAIN 
AND LIQUID 

Rule, — Having touad the number of cubic 
feet in a box or bin, remove the decimal point 
one place to the left in the sum found aod mul- 
tiply by 8 in all examples; because, a cubic 
foot i8 eight-tenths of a bushel nearly. Add 1 
bushel for every 300 busheia so found for cor- 
rect answer. 

To find the number of gallons, multiply the 
number ot bushels by 8. 

Example — . — Suppose a box or bin to be 
75 feet long, 56 feet wide, and 27 feet deep, 
thus, 75X56X27=113400 cubic iect : To find 
the number of buahela, remove the decimal 
point one place to the left, and multiply by 8. 
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Some of the Miscellaneous WEiaHTB to 


Bushel. 




so IbB make 1 bnahel of Wheat. 


56 " 1 


Com. 


33 " 1 


Oats. 


48 " 1 " 


Barley. 


66 " 1 " 


Eye. 


GO '■ 1 ■' 


EcanB. 


52 '■ 1 '■ 


BuckwhsBt. 


70 " 1 " 


Com in ear. 


EO " 1 " 


Corn meal. 


60 '■ 1 '■ 


Potatoes. 


60 " 1 ■■ 


Salt. 


33 " 1 '• 


Peaches, dried. 


25 '' 1 


Apples, dried. 


62 " 1 " 


Clover seed. 


45 •■ 1 " 


Timothy. 


5G " 1 •■ 


Plai. 



SHORT METHODS IN DIVIS- 
ION AND MULTIPLICATION. 

Eemove the point one place to the right to 
multiply by 10; two places to multiply by 100; 
three places 1000, etc. 

To divide, remove it to the left. 

To multiply by 25, divide by 4. and oall 
quotient hundreds. 

Thus: 25X480=12000. 480-^4=120 call it 
handreds, makes 12000, Divide by 4, be- 
cause 25 is one quarter of a hundred. 

To multiply by 2J divide by 4 and call it t( 
call it tens, because 2)^ is the quarter of ten. 
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To multiply by 125, divide by 8 and call it 
thousands. Call it tliousands, because 125 is | 
of a tliousand. 

To multiply by 12^ divide by 8; call it hun- 
dred b. 

To multiply by IJ divide by 8; call it tena. 

To multiply by 62§ divide by 16 aud call it 
thousands. 

To multiply by 6^ divide by 16 and call it 
hundreds. 

To multiply by SIJ divide by 32 and call it 
thousands. 

To multiply by 333^, divide by 3 and call it 
thousaads. 

Xo multiply by 33i, divide by 3 and call it 
hundreds. 

To multiply by 3,|, divide by 3 and call it tens, 

To multiply by 50, divide by 2 and call it hun- 
dreds. 

To multiply by 66S, divide by 15 and call it 
thousands. 

To multiply oy Cg, divide by 15 and caU it 
hundreds. 

To multiply by 833J, divide by 12 and call it 
ten thousands, by annexiog four ciphers. 

To multiply by 83^, divide by 12 and call it 
thousands. 

To multiply by 8J, divide by 12 and call it 
hundreds. Divide by 12 aud call it hundreds. 
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because 8J is ,V of a hundred. The reason ia 
similar in eaeli case. 

The primitive meaning of reason is hook aoma- 
thing to hold on by. Please get the reason in 
eacli case. 

To multiply by 166^, divide by G and call it 
thousands; because 166J is ^ of 1000. 

To multiply by 16|, divide by 6 and call it 
hundreds. 

To multiply by 1|, divide by G and call it tens. 

To multiply by 37J, take f of the number and 
call it hundreds; 87J, f of the number, and call 
it hnndreds, etc. 

We simply reverse these methoils to divide. 

To divide by 10, 100, 1900, etc., we remove 
the point one, two, and three places to tlie left. 

To divide by 25, remove the decimal point 
two places to the left and multiply by 4. 

Kemoving the point two places divides by one 
hundred; hence the quotient is 4 times to small; 
hence we remove the point two places and 
multiply by i. 

To divide by 2i, remove the point one place 
to the left and multiply by 4. 

To divide by 125, remove the point three 
places to the left and multiply by 8, 

To (.Uvide by 12i, remove the point two places 
to the left and multiply by 8. 

To divide by IJ, remove the point one place 
to the left and multiply by 8. There are about 



IJGHTNWO OALOULATOB. 



61 



subic. feet in one bushel. Hence divide the 

TSmiber of cubic feet by 1^ gives the number of 
bushela nejtrly. 

To divide by 625, remove the point four places 
to the left iind multiply by 16. 

To divide by 62^, remove the point three 
places to the left and multiply by 16. 

To divide by GJ, remove the point two places 
to the left and multiply by 16. 

To divide by 3125, remove the point five places 
to the left and multiply by 32. 

To divide by 3^, remove the point two places 
to the left aud multiply by 32. 

To divide 333J, remove the point three places 
to the left and multiply by three. 

To divide by 66G^, remove the point four 
places to &e left and multiply by 15. 

To divide by 66^, remove the point three 
places to the left and multiply by 15. 

To divide by 833J, remove the point four 
places to the left and multiply by 12, 

To divide by 83^, remove tho point threa 
places to tho left and multiply by 12. 

To divide by 8J, remove the point two places 
to the left and multiply by 12. 

To divide by 166^, remove the point three 
places to the left and multiply by 6. Removing 
the point three places divides by 1000; hei><3e 
the quotient U 6 times too small. 166^ is -J >f 
1000. , 
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MENTAL EXERCISE. 

Problem 1. — Take 1, multiply by 49, eskact 
the square root, multiply by 4, subtract 1, and 
extTaot the cube root; what is the result? 

Problem 2. — Take 9, divide by 2, multiply by 
6, extract the cube root, multiply by 27, and 
extract the fourtli root; what is the result? 

Problem 3. — Take 48, divide by 2, multiply 
by 4, add 4, extract the square root, multiply 
by 6, subtract 1, divide by seven, and what is 
the result? 

Pno n.,..,Lrf 4. — ^Take 8g, multiply by 8^, sub- 
toact f, divide by 8, extract the square root, 
multiply by 40 and divide by 10; what is the 
result? 

Problem 5.— Take 1^, multiply by IJ, 2J by 
2J, 3^ by 3|, run it up to 12^, in concert. 

Problem G.— Take 1^, multiply by 1|, 2J by 
2|, etc., up to 12. 

Problem 7.— Take 1|, multiply by 1}, 2| by 
2|, etc., up to 15. 

Peoblem 8.— Take 1|, multiply by 1^, 2? by 
2i^, etc., up to 20. 

Problem 9. — Take If, multiply by 1|, 2f by 
2t, etc., up to 17. 

Problem 10. — Take 1|, multiply by 11, 2^ by 
2^-, etc. 

Pkoblem 11.— Take 1 V, multiply by 1^. 2ft 
bjr2^y, etc. 
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lOBLEM 13. — Take 1^, nmltiply by 1^*1, 2-^ 
ySj^, etc. 

Proelem 13.— Take 12J, multiply by 12J, llj 
by llj, etc., down to 1. 

Peoblem 14.— Take 11}, multiply by llf , lOJ 
by lOJ, etc., doivTi to 1. 

Pkoblem 15.— Take 12^, multiply by 12J, llg 
by llj, etc., down to 1. 

Peoblem 16.— Take 13|, multiply by 13|, 12| 
by 12f, etc., down to 1. 

Problem 17.— Take 12,1^, multiply by 12,'j, 
11^ by lliV) etc., down to 1. 

Problem 18.— Take 10^, multiply by 10^, 
etc., down to 1. 

Problem 19.— Take 12^. multiply by 12,*^, 
etc., down tol. 

Problem 20.— Take 8,^, multiply by 8^, 
T-jSp by 7^, etc., down to 1. 

Problem 21.— Take 10^, multiply by 10^, 
9^ by 9y\, etc., down to 1. 

Problem 22.— Take 12^, multiply by 12^«j, 
etc., down to 1. 

Problem 23.— Take 11^-. multiply by llH. 
etc., down to 1. 

Pkoelem 24.— Tak6l2i, multiply by 12^, etc., 
down to 1. 

Problem 25. — Take 8^, multiply by 8f|, etc., 
down to 1. 

Problem 26.— Take 13?, multiply by 13f ; etc., 
down to 1. 
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The mean 0/ hoo numbers is half (heiT sum, 
the number equalhj distant from the two numfttrs. 

The product of two numbers is the square of their 
Tnean diminiahed by the square of half of their dif- 
ference. 

Pboblek 27.— 19 times 21, 18 times 22, el 
down to 15. Thus : The mean is 20, the squai 
of 20 is 400, 400— the squaie of 1 is 399 ; the 
product, 18 times 22 is the square of 20, 400 — 
the square of 2, 4, 396. 17 times 23 is 391, 16 
times 24, 384; 15 times 25, 375. 

Peoblem aS.—Take 29 by 31, 28 by 32, etc., 
down to 20 and up to 40. 

Problem 29.— Take 39 by 41, 33 by 42, 
down to 30 and up to 50. 

P^0BLEM 30.— Take 49 by 61, 48 by 62, ej 
down to 40 and up to 60. 

PitOBLEM 31.— Take 59 by 61, 58 by 62, eto,] 
down to 50 and up to 70, 

Pkoblejt 32.— Take 69 by 71, 68 by 72, etftj 
down to 60 and up to " 

PnoBLEM 33.— Take 79 by 81, 78 by 82, el 
down to 70 and up to 90. 

ProbJjEM 34.— Take 89 by 91, 88 by 92, etftj 
down to 90 and up to 100, 

The complement of a number is the difference of 
Viat number and Home particular number above 
it. The supplement of a number is the difference 
of that number and tome particular number 6e- 
iowii. 



dif- 
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aiuSj the complement of 99 is the difference 
md 100, which is 1. 

The supplemenb of 101 is the difference of 
101 and 100, which is 1. 

PnoBLEiiSS,^ — Commenceat 99 and square num- 
bers down to 90. Thus : 99 times 99 is 9801, 
98 times 98 ia 9601, 97 times 97 is 9i09, 96 
times 96 ia 9210, etc. Simply diminish the 
number by its complement, coU it hundreds and 
add the square of the complement. 

"When we use the supplement, we add it to 
the number, give it its proper name and add 
the square of the supplement. 

Thus : 101 times 101, the supplement 1 added 
to 101 makes 102, call it hundreds, is 10200, 
plus the square of the supplement is 10201. 

Proeleji 3G. — Commence at 101, square all 
the numbers up to 110 and down to 90. 

Peodleii ^7. — Commence at 51, square aU the 
numbers up to 60 and down to 40. 

Problem 33. — Commence at 21, square all 
the numbers up to 25 and down to 15. 

Pbobleu 39,— Commence at 11, square all 
the numbers up to 15 and down to 5. 

Pbobleu 40. — Commence at 999, square all 
the numbers down to 990 and up to 1010, etc., 
etc., etc., etc. 



MISCELLANEOUS PKOBLEMS. 

PliOELEM 1. — How many bushels in a bin 10 
feet long, 4 feet wide and 4 feet deep? 

SoLUTlos. — Since there ai'e y of a cubic foot 
in one bushel, the bin will contain 8 times -^ 
of the number of cubic feet, in bushels. -jV of 
10 is 1, 8 times 1 are 8, 4 times 8, 32, and 4 
times 33, 123, Ans. Or find the number of 
cubic feet in the bin, remove the decimal point 
one place to the left, and multiply by 8 in all 
cases. Thus : the product of 4, i and 10 is 160; 
remove the point one place to the !aft and we 
have 16, 16 multiplied by 8 is 123, Ans. 

Peoblem 2. — How many bushels in a bin 33 
feet long, 16 feet wide and 5^ feet high? 

pEOBLEM 3. — ^How many bushels in & bin 24 
feet long, 12 feet wide, 4J feet high? 

Peoblem 4. — A cubic foot of water weighs 62 
lbs. 8 oz. — what is the pressure on 5 acres at 
the bottom of the Bea, where the water is 1 mile 
deep? 

Problem 5. — What would be the weight of 
this planet if one cubic foot weighs 62i pounds? 

PsoBLEM 6. — If 21J bushels of oats are re- 
quired to seed 9§ acres, how many bushels will 
be required to seed a field of 100 acres? 

Peoelem 7.— If 33^ pounds of tea cost $27J, 
how much will 300 pounds cost? 
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K Problem 8. — A field 3i^ times aa long as it is 
de contains 30 acres— what are its dimensions? 
Problem 9. — If each one of 20 papila breathe 
30 cubic feet of air per hour, in how long a 
time will they breathe as much air as a room 20 
by 30 and 3 feet high contains? 
Pboblem 10. — If gold is 1.125, what is cur- 
^^^ency worth ? 

^^^L Soltjuos. — The value of currency would be 

^^H^^j^, simply multiplying the numerator and 

^^^tenominator by 2 and we have |§-J ^ f ; hence 

GEO dollar in currency is worth Jx 'y" cents, or 

88f cents. 

RPhoblem 11. — Ji eurrenoy is woiih 88f cents 
, the doUar, what is gold worth V Simply in- 
rt the preceding operation. 
Peoeleii 12. — If gold is I.IOJ, what is cur- 
ncy? 
Peoelejt 13. — If cnrreneyis 95 cents on the 
collar, what is gold? 

Phoblem 14.— If a wolf can eat a sheep in ^ 
of an hour, and a bear in | of an hour, how 
long will it take them together to eat what re- 
mains of a sheep after the wolf has been eating 
half an hour ? 

Solution,— In one hour the wolf eats ^ of a 
sheep, after eating half an hour ^ of the sheep 
would remain, since in one hour thoy eat ^-\- J or 
^; to eat } or ^^ oi a sheep it would take them 
as long as ff is contained in -^, which is -^ of 
an hoar, Aos. 



PnoBLEir 15.— Jolin cats a covd c 
of a day, James in f of a day, hoT 
take them to cut a cord ■when they work to- 
gether? 

Problem 16. — A can do a piece of work in 8 
days and A and E can do the same in 5 days ; 
after A did * of tlie work, B did the remainder 
— how long did it take him? 

Problem 17, — Divide the ntimber 103 into 
t™o aiieh parts, that ^ of the first-{-8 shall equal 
the second. 

Problem 18. — A ship mast 63 feet in lei 
in a storm, was broken off; § of what 
broken off equaled J of what remained; how 
much was brolien off, and how much I'emained? 

Problem 19, — A farmer has 2290 fiheep in 
two fields, j- of the number in the first field 
equals f of the number in the second; how 
many are there in each field? 

Problem 20. — A martet woman was requested 
to buy 99 fowls, consisting of two different 
kinds; i of the number of the first kind was to 
equal 5 of the second kind; how many of 
kind must she buy? 

Problem 21. — A farmer, after selhng § of 
times as much grain as he had, had 100 bushels 
remaining; Low much had ho at first? 

pRpBLEM 22. — Divide the number 170 into 
two parts, that shall be to each other 

Problem 23. — | of A'b number of sheep pli 
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j of B's Bomber equals 900; liow many s 
has each, providing J of B'a number ia ^ of A's 
number' 

pEOBLEM 24. — A gold and silver watch were 
bought for $320; the silver watch cost t as 
much as the gold one; -what was the cost of 
each? 

Problem 25 — | of A's money -f- ^ of B's; 
equals 6600; and § of B'a is 4 times J of A's; 
how much money has each? 

Peoblem 26. — Divide the number 60 into two 
pai-ta, that shall be to each other as ^ to | 

Pbobleji 27. — The sum of two numbers ia 
140, and the larger is to the smaller as 1 to f; 
what are the numbers? i 

Peoblem 23.— A and B together owe $207; 
B owes 14 ^3 much as A; how much does each 



PltoBLEiT 29. — I sold a horse for J more than 
he cost me, receiving S270 for him; how much 
did he cost me? 

Pbobleu 30. — What will J of a barrel of flour 
cost at $11.23 per barrel? 

Peoblem 31. — What will f of a bag of coffee 
weigh if a bag weighs li7 ibs? 

Peoblem 32, — What will 5 of a pound of tea 
cost at SI. 25 per pound? 

Peoblem 33. — What will 1% of a cord of wood 
cost at $6.25 per cord? 

Problem 34. — What will -^ of a hogshead ol 
wine cost at $138.75 per hogsiieail 
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Problem 35. — How much is J and J of J of 15! 

Problem 36. — A and B traded in company; 
A put in -g aa much as B; they gained $750; 
what was each man's share? 

Problem 37. — James sajvs to John, give me 
$7,00 and I will have as much money as you. 
John says to James, give me $7.00 and I will 
have twice as much as you, Ans. 35 and 49. 

Simply multiply the $7.00 by the numbers 5 
and 7; and for all similar problems simply mul- 
tiply the sum of money given, by the numbers 
5 and 7. 

Problem 33. — A says to B, give mo S3J and I 
will have as much money as yon. B says to A, 
give me S3J and 1 will have twice as much as 
you. How much money has each? 

Problem 39. — Haight says to Booth, give me 
1000 sheep and I will have as many as you. 
Booth says to Haight, give me 1000 and I will 
have twice as many as you. How much has each? 

Problem 40. — Friedlander says to Keese, give 
me 3500,000 and I will have as much as you. 
Eecse says to Friedlander, give mo $.500,000 
and I will haTO twice as much as you. How 
much has each? 

Problem 41. — says to D, give me $13.33J 
and I will have as much money as you. D says 
to C, give me 13.33J and I will have twice as 
much money as you. How much has each? 

Problem 42. — Greeley says to Grant, give me 
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,000 votes and I will have as many as you. 
[rant says to Greeley, give me 50,000 votes 
and I vi'Lll have twice as many as you ; how 
many has each ! 

Problem 43. — Two Hoodlams go into a sa- 
one says to the other, give me as much 
iney as I have, and I will spend two bits 
with yon. They go into another saloon, and 
he says, give me as much money as I now 
have, and I will spend two bits with you. 
They went into tlie third saloon, and he made 
the same statement, and coming out of the 
third saloon he had nothing left. How much 
had he when he went into the first saloon f 
Ana., 1^ bits. Simply g of tlie sum spent in 
the first saloon is the answer. 

Problesi 44. — A and B step into a hotel ; 
A says to B, give rae as much money as I 
have, and I will spend five dollars with you. 
They go into a second and third, A making 
the same statement ; and coming out of the 
third, he had nothing left. How much had 
he when they went into the first hotel J 

Problem 45.— If 3 be the third of 6, what 
will the fourth of 20 be ! Ans. 3J. 

Solution.— The third of 6 is 2, if 3 be 2, 1 
is J of 2 or I, and 20 is 20 timss ^ or Yi the 
J of 20 is the { of V or Vi 3J Ans. 

Problem 40.— K the third of 6 be 3, what 
will the fourth of 20 be^ Ana. Tl. 



Solution.— If 2 be 3, 1 is J of 3, IJ and 2o 

ia 20 times IJ or 30, i of 20 is the i of 30 or 



GENERAL INFORMATION. 

The circumference of a circle equals the diam- 
eter multiplied by 3.1416, the ratio of the cir* . 
cumference to the diameter. ifl 



The area of a circle equals the square of the 
radius multiplied by 3.1416. 



The area of a circle equals one quarter of tua' 
diameter multiplied by the circumference. 

The radiua of a circle equals the circumfw-^ 
ence multiplied by 0.159155. 

The radius of a circle equals the square root 
of the area multiplied by 0.56419. 

The diameter of a circle equals the circum- 
ference multiplied by 0.31831. 

The diameter of a circle equals the square 
root of the area multiplied by 1.12S38. 

The side of an inscribed equilateral triangle 
equals the diameter of the circle multiplied by 
0.8G. 

The side of an inscribed square equals thft 
diameter nmltiplied by 0,7071. 
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The circumference oi a circle multiplied hj 
0,282 equals one side of a square of the same 
area. 

The side of a square equals the diameter of a 
circle of the same area multiplied by 0.8862, 

The area of a triangle equals the base multi- 
tiplied bj one half of its altitude. 

The area of an ellipse equals the product of 
both diameters and ,7854. 

The Suiiditj of a sphere equals its surface 
multiplied by one-sixth of its diameter. 

The surface equals the product of the diam- 
eter and circumference. 

The surface of a sphere equals the square ol 
the diameter multiplied by 3.1416. 

The surface equals tho square of the circum- 
ference multiplied by 0.3183. 

The soKdity of a sphere equals the cube of 
the diameter multiplied by 0.5236. 

The diameter of a sphere equals the square 
root of the surface multiplied by 0.56419. 

The square root of the surface of a sphere 
multiplied by 1.772454 equals the circumference. 

The diameter of a sphere equals the cube root 
of its solidity multiplied by 1.2407. 

The circumference of a sphere equals the 
cube root of its solidity multiplied by 3.8973. 

The side of an inscribed Gibe ei^^juis. "ia!*. 
radi'up muJtiplied by l.l&lT . 
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Tlie solidity of a cone or pyramid equals the 
area of its base multiplied by one third oi ita 
altitude. 
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BUSINESS li'OEMS. 

Note Negotiable by Delivery. 

Boston, Jodg 23, 187 — . 
Fonr montta after date, we promise to pay A. L., of 
bearer, one hundred dollars, value received. 

A. B. & Co. 

Note Negotiable by Indorsement. 
8100. Boston, June 23, 187—. 

Ninety days a,fter date, I promise to pay A. L., or 
order, one hundred dollars, at tho Suffolk Bank, Boston, 
value received. A. B. 

Note Twt Negotiable. 
♦100. Boston, June 23, 187—. 

Throe months after date, I promise to pay A. L. one 
hundred dollars, value received, A. B. 

Ordinary Inland Bill of Exchange, or Draft. 
8100. Boston, June 23, 187—. 

Three months* after date, paj to the order of 0. W., 
One Hundred Dollar.^, valuo received, and charge the 
same to our account. C. D. J^ Co. 

To E. P., Merchant, New York. 

A Foreign Bill, or Set of Exchange. 
$1000. BosTOM, June 23, 187—. 

Sixty days* after sight of this Firbt of Exchange, 
Second and Third of the same tenor and date unpaid,) 

pay to ite order of C. D. & Co., in L , the sum of 

One Thousand Dollars, value received, and charge the 
same to account as advised by A. B. 

To. Mr. E. F., ofC . 

•Thia admits of tho following variatioEB, accordinft to cir- 
Instead of " Ibreee montLs," or " sist; Aaje," 
"nt sight," Or at enct a time '' after sigljl," or 
ipticific time, cr aa " demand." 



RECEIPTS. 

[A reDeipt ia net conclusive, but only preannipllTe eTidenu, 
that the monfj therein mcmiODed hnsbECn paid ; it mni; 
be denied, varied, oi coctnidicted by parole or ulbei 
eyidOQoe.] 

Receipt in Full. 
Boston, June 23, 187—. Keceived of A. B. twenty 
dollars, in full of all acoounts. C< D> , 

Receipt on AccoTint 
BosTOH, June 23, 187 — . Ileceived of A. B., ten 
dollars on account. 0. D. 

JIO. 

Receipt for Horse, with Warranty. 

Boston, June 23, 187 — . Keceived from A, B, two 

hundred dollars, for a bay geldiug, warranted sound in 

every respect, quiet to ride and drive, and free from vice, 

$200. C. U 

BOKEOWID MONET. . 

850. Boston, June 23 187 — . I 

Borrowed and received of A. B. fiiiy dollars, whicli I 
promise to pay on demand, with interest. C. D. 



mm BILL. 
BoaTON , June 23, 187 — . Due, on dei 
one hundred doltais, value received. 



.nd, to A.B- 
N. 0. 



OBSfillS. 

Mr. A. B. Boston, June 23, 187—. 

Please to pay A. L. ten dollars, in merchandise, and 
charge the same to my account. N .0. 

Mr. A. B. ■ Boston, June 23, 187—. 

Please pay C. D., or bearer, ten dollars, and charge 
the same to my account, E. F. 
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POPULATIOir OF THE WORLD. 



PThe latest and most reliuWe slatislics on tho subject 
oatimate the population of tho World at 1,375,000,000, 
which i.1 thus divided amoDg the differeiit coulinents: 



Total „ 1,375,000,000 

Keckoning tlie average deaths as about one in every 
forty Inliabitants, 33,000,000 die in a year; 87,071 in a 
day; 3,633 In an hour; and 01 in a minuto. Thus, ono 
human beicg dioa on an average every second, and mora 
than one is born. 

The entire population Is thus divided in point of re- 
ligion: 

Christians — Protestants 100,835,000 

Roman Catholics 105,400,200 

Eastern Church. 81,478,000 

377,775,200 

BnddhiBts_ 360,000,000 

Other Asiatic Creeds 260,000,000 

Pagans 200,000,000 

Mohammedans 105,000,000 

Jews. ^ - - 7,000,000 



PBB81DEKTS OF THE TOTITED STATES^ 




HAMES. 


"">-"-■ 


■«"■ 


,Xi^ 


George Washington 


Virginia 


1733 


1789 
1793 
1797 
1801 
1E06 
1809 
1813 
1817 
1821 
1825 
1829 
1833 
1837 
1841 
1841 
184S 
1849 
1850 
1853 
1S57 
1801 
1805 
1865 




Maasacliusetts 
Virginia- 


1735 
1743 










1751 










1758 








MassaolniBetta 
Tennessee 


1787 
1767 


Andrew JaekBon..._ 


Martin TajiBuren 

Wm. H. Jiarriaoii*, 


New York 


1782 
1773 
1700 
1795 
1784 
1600 
1804 
1 701 
1809 






Louiaiana 

New York 

N. Hampsbire 


Zachary Taylor." ..._ 
















Tennessee 


ISOS 






• Dicidtttine 


temortfllot. 


1 


1 
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Few York...l2.00 M. 

Buffalo 11.40 a.m. 

Cincinnati ...11.18 

Chicago 11.07 

St. Louis 10.55 

SanFrane'o.. 8.45 
New Orleans 10.56 
Waaliiugton 11.48 
Charleston.. .11.36 
Havana 11.25 



Boston 12.12 p.m. 

Quebec 12.12 

Portland 12.15 

London 4.55 

Paria 5.05 

Rome 5.45 

Conatau'ople 6.41 

Vienna 6.00 

St. Petei-sb'g 6.57 
Pekin 12.40 a.m. 



WEIGHTS AND MEASUEES. 

TROY WEIGHT. 

By this weight gold, silver, piatina and pre- 
cious stones (except diamonds) are estimatei 
20 mites...l grain. I 20 pcunyw'ts..! ounce. 
20 grains...! pennyw't. | 12 ouncea 1 pound. 

Pure gold is 24 carats fine. The U. S. stand- 
aj^for gold coin is nlne-tentha pure gold. 

The term carat is also applied to a weight of 
3J grains troy, used in weighing diamonds ; it 
is divided into 4 parts called grains ; 3J graina 
troy are thus equal to 4 grains diamond weight. 

APOTHECARIES' WEIGHT. 
The pound and ounce of this weight are the 
same as the pound and ounce troy, but differ- 
ently (Ufided. 

20 grains troy 1 scrapie g 

3 scruples 1 drachm 3 

8 drachma. 1 ounce troy. ..5 

12 ounces. 1 pound troy. ..lb 

"Wholesale druggists eeU ftiew ^<ioSA\i^ 
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AVOIRDtrPOIS -WXIGHT. 
By thi3 weight all gooda are sold except 
tbose Darned under troy weight. 

16 drachms 1 ounce. 

16 ounces .' 1 pound. 

25 pounds 1 quarter. 

4 quarters 1 hundredweight. 

20 hundred weight...! ton. 

APOTHECARIES' FLUID MEASURE, 
60mmim8 1 fluid drachm. __./^. 

8 fluid drachms 1 ounce (troy.) ./|. 

16 onnces (troy) 1 pint. 

8 pints 1 gallon. 

LIQUID, OR WINE MEASURE. 

4 ^lls ((?i/,) make 1 pint .pi. 

2 pt. " 1 quart qi. 

4 qt. " 1 gallon gal. 

Sligal, " 1 barrel bbl. 

2bbi. " 1 hogshead khd. 



The U. S. wine gallon contains 231 cubic 
inches. 

DKY MEASURE. 

4 gills ..„.—_...! pint. I 2 gallons 1 peok. 

2 pints I quart. 4 pecks, orSgals. 1 onsh. 

4 quarts :. 1 gallon. [ 36 bushels ...1 chaldron. 

CLOTH HBA8URE. 

2i inches 1 nail. 

4 nails 1 quarter of a Tsrd. 

4 quarters 1 yard. 

6 quarters 1 ell, Enghah. 
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LONG MEA8UKE. 



12 inchea 1 foot, 

3feet 1 yard. 

5} yards 1 rod, pole or perch. 

40 polea.... 1 furlong. 

8 ftirlongs, or 1760 yardfi 1 mile. 

MISCELLANEOUS LENGTHS. 

12 inches {in.) make 1 foot .ft. 

8 tt. "1 yard .yd. 

5^ yd. " 1 r<id or pole rd. or p. 

40 rd. "1 furloug .fur, 

8 iiir. " 1 statute mile.. ..mi. 

SURVEYOHS' LONG MEASURE, 

t7.92 inches (in.) make 1 link L 
25 1. *' 1 rod or poIe..r(i. orp. 
4 rd,, or b6 ft., " 1 chain eh. 
80 ch. " Imile mi. 

SQUARE MEASURE. 

144 square inches 1 square foot, 

9 square feet 1 square yard.' 

30i equare yards 1 square rod or perch. 

40 square rods 1 rood. 

4 roods 1 acre. 

640 acres 1 square milo. 

U. S. QOVERITMENT LAND MEASURE. 
A township— 36 sections, each a mile square. 
A section — 640 acres. 

A quarter section, half araile square — 160 acres. 
An eighth section, half a mile long, north and 
south, and a quarter of a mile wide — 80 acres. 

A sixteenth section, a quarter of a mile square— 
40 acres. 
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The sections are all mimbered Ito 3G, commeno- 
ing at the aortheaat comer, thus : 



6 


5 


4 


3 


2 


^i:-i 


7 


8 


9 


10 


11 


12 


18 


17 


16« 


IS 


14 


13 


19 


20 


21 


22 


23 


24 


30 


29 


28 


27 


26 


25 


31 


32 


33 


34 


35 


36 



The sections are divided into quarters, which 
are named by the cardinal points, aa in section 
1, The quarters are divided in the same way. 
The description ot a forty acre lot would read : 
The south half of the west half of the Bonth- 
west quarter of section 1 in township 24, north 
of range 7 west, or as the caae might be; and 
sometimes will foil short and sometimes over- 
run the number of acres it is supposed to con- 
tain. NAUTICAL MEASURE 

6 feet 1 fathom. 

120 feet 1 cable in length. ^^H 

110 fathoms, or 660 ft..l furlong. ^H 

d075J feet.~ 1 nautical mile. ^^H 

3 nautical miles 1 league. ^^1 

20 leagues, orCOgeo.m.l degree, 
360 degrees The earth's eircumferenoe. 



LiGHmmra oaloulator, 83 

I The nautical mile ia 795J feet longer than the 
~" mon mile. 

CUBIC MEAST7RE 

8 cubic inches 1 cubic foot. 

27 cubic feet 1 cubic yard,, 

16 cnbic feet 1 cordft., orft-of ■wood. 

8 cord ft., or 128 cub ft...l cord. 
40 ft. or round, or 50 ft. 1 , , 
^^^m of hewn timber. J "' 
^^^bi40 cubic feot 1 ton of shipping. 

^^V ^ CIRCULAR MEASURE. 

■fiO seconds 1 minnte. 

60 minutes 1 degree. 

60 degrees 1 sign. 

90 degi'ees 1 quadrant. 

^KS60 degrees I circumference. 

^^B MEASURE OF TIME. 
^^^fiOaeconds 1 minute. 

60 minutes 1 hour. 

24 hoars 1 day. 

7 days 1 week. 

28 days 1 lunar month. 

28, 29, 30, or 31 days 1 calendar month. 

12 calendar months 1 year. 

365 days 1 common year, 

366 days 1 leap year. 

365i days 1 Julian. 

365 d. 5 h. 48 m. 49 s 1 solar year. 

365 d. 6 h. 9 m. 12 a 1 siderial rear. 
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^^H TVio flnTisltioi nf mnct flnifla fl.iid anlirl liflfliria 


^^H have been compared with that of water; and 


^^H thn iiiimhur n v| ,vPaai n w thn si.Tnniinr fhnt. nnn 


^H /.iihi.' iiir-li nt' !i. hnrly iq hpnvior cv lip-htnr t.hn.n 


^H the aame amount of water, is called the density 


or the specific gravity of the body. The follow- 


ing are tho specific gravities of a few well- 


known bodies: 




Speclfli! 






Qravil,. 


















Lime-tree wood 


0.43B 




2.60 












































Ice 


0.91S 


Iron (wrought) 


7.788 
























1.1 TO 




10.47i 
























2.03 




22.100 






^H The advantage of a knowledge of the above 
^H is easily proved. Fdr instance, aa every Bob- 


^H Hiance inyanaoiy posseBsea a umiorra aensitj 
^m under equal conditions, we arrive at one of the 


most important means of recognizing a body. 
In f urchasing pure silver, each cubic inch should 


weigh 5.237 ounces. Should its density be less, 


^m the silver may be assumed to contain copper, if 


^■^ 11 bu greater, leaa my dg present. 




The now alphabet of numbers is founded in the 
30BStitiitioii of nature. The first character ^, one 
one, is the alpha in every investigation; the one 
below the dividing line representing the unity, and 
the one above the line the unit of the denomination, 
rhua the speoific gravity of gold ia ^p" times that 
of water, the expression below the line ruprfisent- 
ing the unity of measure, or the water, and what 
is above the line the specific gravity of goid when 
compared with water. The cause of any thing 
that we can examine contains two elemetitR, the 
positive and the negative. The positive and neg- 
ative forces unite in producing all forms in nature, 
animate and inanimate. The mineral, the vegeta- 
ble, the animal and the human have the positive 
and negative, or the masculine and feminine. We 
have in arithmetic only two fundamental rules, the 
jilus and the mmus. We have in the first numerical 
character the two expressions, representing the 
inity and the unit, ^, in the second character |, 
in the third |, &c., to the last which ia represented 
by J, Hence we have ten ciiaracters because there 
are ten ones, y, in the base of our syBteni of no- 
tation. The unity, ia underntood if not exprcaaed 
in every whole number, and appears in the denom- 
inator of the fraction divided into ei^ual parts; 
thus >jP are contained in one, -^ times, found by 
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inverting tLe ten, the unity taking the place of the 
ten, and the ten the place of the unity; now the 
ten i-epresents the unity divided into ten equal 
parts, and the unity repreeonts one of the parts. 
Henee inverting any numbei' demouBtratea the 
number of times that number is contained in one, 
for that reason we invert the divisor in division of 
fraetione, then multiply by tho number of ones in 
the dividend to find the ijuoticnt. For a ainailar 
reason we invert the rate, in my rule of interest, 
to find how many times it is contained in oof 
the time it takes a dollar to earn a cent. 

h h h i, i, h h h i "d h 

Bepresent the characters of the alphabet oi 
system of notation inverted, and the number of 
times each character is contained in one. One is 
contained in one one times, two one-half times, 
three one-third times, four one-fourth times, kc, to 
zero, which is contained an infinite number of times. 
We find that nearly every rule is reduced to the 
form of the first character, thus : Gold and cur- 
rency, 100, the nnmber of cents in a dollar repre- 
sents the numerator, in the statement, and the 
price of the gold or currency, as the ease may be, 
the denominator. In meaauring land |- of the num- 
ber of hundred rods equals the number of acres; 
measuring grain -^ of the number of cubic feet 
equals the number of bushels, by adding 4^ bushels 
for every thousand lo found. 
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MEASTJEING GEAIN. 

ThuB a bin 18 by 20 feet and 6 feet deep eortaina 
18X20X6, or 2160 cubic feet; now removingtho 
decimal point one place to the left we have 216, 
and muhipljing that result by 8, Ihue 2T6x8^ 
1728, the nnmber of bushels in the bin, lacking 4^ 
for each thousand. To make the correction re- 
move the point three places, and multiply by 4J. 
Thus, 1.T28 

6.912 
.864 
7.776 
1728+7.776=1735.776 
number of bQfihela in the bin. 
jiTie reason of each stop becomes evident by a mo- 
ments observation. The ratio of 1728, the niini- 
ber of cubic inches in a cubic foot, to 2150.4 cubic 
inches in a bushel is ^ nearly, we add 4| for each 
thousand for the correct result. Hence the rule 
for ail esamplea : Remove the decimal point one place 
to the left in the nvmber of cubic feet, and multiply by 
8, and add 4h /or Ci'cA thousand. 

A bin 10 by 10 and 5 feet deep, contains 500 cu- 
bic feet. Eemoving the point one place vre have 
50, and multiplying by 8 gives 400, and making 
the correction we have 401,8, the number of buKh- 
els in the bin. This rule is so plain that any one 
can put a measurnig reed in bin or box and grain 
is measured and weighed at eight. 
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MEASUEING LAKD. 

Ibe rule of meaBuring land is aomewhat aimilar. 
100 rods maks an aci-e. How remoTiog the dec- 
imal point two places to the left, to reduce it to 
units of a hundred, and dividing by 8 and multi- 
plying by 5, we get 1, thus: 1.60-^8X 5=1. | of the 
number of hundred rods is the number of aeros. 
Hence the rule : Remove the decimal point two places 
to the left in the number of rods, and divide by 8 and 
multiply by 5 in ail examples. Thus a field 2400 
rods long and 200 wide, removing the point two 
places to the left in the first factor, we get 24, and 
dividing hy 8 and multiplying by 5, gives lo, which 
multiplied by 200, the other factor, gives 3000, the 
number of acres ID the field. Forty chains make 
an acre. Hence; Hsmove the decimal point one place 
to the left in the number of chains and divide by 4. 
Thvs 40, removing the poi7iC one place, gives 4> '""^ 4i 
divided by 4i gives 1. 

148 chains, how many acres? Removing the 
point one place to the left we have 14.8, and di- 
viding that result by 4 gives 3.7 acres 



EXAMPLES IN MEASUEIKG LAND. 
if. B. The unit of width is the rod in these examples. 

1. — How many acres in afield 320 chains long 
and 131 rods wide? 

SotcnioN. — Removing the point one place in 
320, gives 32, and dividing 32 by 4 we get 8, and 
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ttiltiplying 131 by 8 gives 1048 the numbers of 
acres in the field. 

2. — How many acrea in a field 320 rods long 
and 131 wide? 

Solution, — Removing Ihe point two places to 
the left in 320, and dividing by 8 and multiplying 
by 5 gives 2, and 131 multiplied by 2 gives 262 
the number of acres in the field. 

The rules just illustrated reacb all examples 
without any change in their application. 
. — How many acres in 2400 rods ? 
— How many acres in 3751 chains? 
— How many aorei in 640 chains multiplied 
by 356? 

6. — How many acres in 6407 rods multiplied 
by 791 ? 

7. — How many acres i 
one half of 300? 



8. — Hovf many acres 
by one fourth of 1200? 

9. — How many acres 
and 2171 wide? 

' many acres 



720 rods multiplied by 
280 chains multiplied 



a field 3200 rods lonj 



I a triangular field, the 



base 320 rods and altitude 200 ? 

The area of any triangle is the base multiplied by 
half the altitude. 

11. — How many acres in a triangle, the base 80 
rode and altitude 30? 

13. — How many acres in a triangle, the base 
being 80 chains and the altitude 60? 
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The area of any circle is the circumference mvl- 
tiplied by one quarter of its diameter. 

13. — Sow many acres in a circle of 600 chaioa 
diameter? the cii-cu inference being 3.1416 times 
the diameter. 

14.^— How many acres in 680 rods multiplied 
by 900 f 

15. — How many acres in 347 chains multiplied 
by 671 ? 

16. — How many acres in 3280 rods multiplied 
by 75? 

17. — How many acres in 400 cbaitjs multiplied 
by 131 ? 

IS, — How many acres in 4000 chains multiplied 
by 144? 

19.— How many acres in 930 rods multiplied 
by 640 ? 

20. — How many acres in 12 chains multiplied 
by 16? 

21. — How many acres in 6 chains multiplied 
by 7? 



EXAMPLES IN MEASURING GEAIN. 

1, — How many bnabels in a bin 6 by 18 and 
5 feet deep? 

-EuLK AND Solution. — Eight tenths of the nvmber 
of cubic feet is the number of bvshels. Hence, re- 
moving the point one place to the left in the num- 
ber 5, gives five tenths or one half, and 8 times j; 



4 
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is four; and 4x6X18—432 the number of bashels, 
nearly. 

2. — How many buahela in s. bin 12 by 20, aad 
7 feet deeji? 

3. — How many bushels in a bin 10 by 10 and 
5 feet det'p ^ 

4. — How many bushels in 2130 cubic feet? 

5. — How many buahela in 1728 cubic feet? 

6. — Why is eight tenths of the number of cubic 
feet the number of bushele nearly ? 

7.-^Wby does removing the deeiraul point one 
place to the left in any number divide it by ten ? 

8.— How many buahola in 16LI0 cubic feet ? 

9.— How many biia'iicis in 10000 cubic feet? 

10. — How do you miike the correction after re- 
moving the point one place and multiplying by 8 ? 
Simply remove the point three places to tell the 
number of thonsand buahele and multiply by i^- 



UTING AND SELLING BY THE TON. 



;rLE AND Reason of the Kule. — Remove the 
decimal point three places to ike left in the number of 
povnds, and multiply by half Ike price per ion. 

Eemoving the point three places to the loft to 
reduce to unite of a thouaand, and dividing the 
price by two gives the cost of one thoueatid pounda, 
and multiplying the number of thousand by tbe 
cost of one thousand gives the answer in all caaes 
when two thousand pounds make a ton. 
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1.— What is the coat of 3000 ponnda of hag 
814.00 per ton, 

SotuTioN, — Jlemoving the deeimal point three 
places to the left in three thousand givsB 3, and 
since two thousand pounds or one ton costs $14.00) 
one tbouBand costs ons half of 14, or seven, and 
3 X 7 = 21 the number of dollars. 

2.— What is the cost of 6721 poanda at 814.00 
per ton ? 

EemoTing the point three places to the left we 
have 6.721, and multiplying bj one half of 14^ m^ 
have 6.721 ^M 



847.047 for the reault. ^" 

g,_-What will 100000 pounds co.st at $16.00 per 
ton? 

Removing the point three places to the left and 
multiplying by 8 the half of 16, gives 8800.00 ana. 

4.— What is the cost of 1347 pounds at $18.60 
per ton f Eemove the point three places to the left 
and multiply by 9J. 

5.~What is the cost of 17891 pounds at $32.25 
per ton ? Eemove the point three places to the left . 
in the number of ponnds and multiply by llj. 

6.— What is the cost of 39891.5 j^oonds at 850.25 
per ton? Removing the point three places in the 
number of pounds and multiplying by 25-^ gives 
the cost. To multiply by 25 divide by four and call 
the result hundroda, and to multiply by J divide by 8 

When the price is S20.00 per ton, simply remove 
the decimal point two places to the left in the 
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&nmber nf pounda, becanso remoTiDg three places 
and multiplying by 10 the half of 20 ia ecjaivalent 
to removing it two places. 

7.— What is the cost of 1371 pounds at 820.00 
per ton 1 

$13.71, simply removing the point two places in 
the numbers of pounde. 

8.— What is the cost of 47.5 pounds at «20.00 



r BUYING AND SELLING BY THE 
HUNDRED. 

EuLE, — Bemove the point two placs to the left and 
multiply by the price of one hundred in all cases. 

1.— What is the coat of S85 cigars at $3.50 per 
hundred ? 

itemove the decimal point two places to the left 
in the number to reduce it to units of a hundred, 
and multiply by the price of one hundred. 

2. — What is the cost of 3S7 pounda of Hour at 
$2.50 per hundred ? 

Remove the point two places to the left in the 
nnmber of pounds, and multiply by 2J, the price 
of one hundred pounds. 

3.— What is the cost of 860 feet of lamber at 
t7.00 per huodred? 

Removing the point two places to the left and 
multiplying by the price per hundred will give 
the coat. 
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4.— "Wliat is the cost of 13341 fence raits at fl.25 
per hundred ? 

EemoTe the decimal point two places to the left 
in the number and multiply by IJ. 

5. — What is the cost of 27,5 pounds of com meal 
at $2.25 per hundred ? 

Remove the point two places to the left on the 
number of pounds and multiply by 2J. 

6. — What will 47.75 pouodH of flour coat at 
83.12J per hundred? 

Remove the decimal point two places to the left 
in the number of pounds and multiply by 3-J% 



BUYING AND SELLING BY THE THOUSAND. 

Rule for all Examples. — Eftnove the decimal 
point three places to the left in any number to reduce 
to units oj a thousand, and viultiply by the price of 
one thousand. 

1.— What is the cost of 2321 feet of lumber, at 
$8.00 per thousand? 

Removing the decimal point three places to the 
loft we have 2,321, and multiplying by 8, the cost 
of one thousand, gives $18.568for the answer. 

2.— What is the cost of 17891 feet of lumber, at 
$12.00 per thousand? 

Remove the point three placea to the left. J 
multiply by 12. 
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8.— Wiiat is the cost of 10000 feet of lumber, at 
813.50 per thouaand ? 

Bemove tLe point three places to the left and 
multiply by 13i. 

4.— What ia" the coat of 13791 feet of lumber, at 
812.25 perthoueaodf 

Remove the point three places to the left and 
multiply by 12i. 

5.— What iB the cost of 15621 shinglem, at $1 1.25 
per thousand f 

Eemove the decimal point three places to the 
left and multiply hy llj. 

6.— What is the coat of 321575 feet of lumber, at 
88.50 per thouctand? 

Semove the decimal point three places to tba 
left and multiply by 8J. 



^M CALCULATING INTEREST. 

My method is explained in the fore part of this 
■work. Here we add some illustrations to aid the 
student in comprehending thoroughly the full ap- 
plication of the rule. 

Explanation of En lb,— Inverting the rate, gives 
the time it takes a dollar to earn a cent, and re- 
moving the decimal point two places to the left, 
gives the interest of any sum of money for the 
first period of time; annexing a cipher to that pe- 
riod of lime, gives the time' it takes a dollar to 
earn ton cents, and removing the decimal point 
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one place to the left, gives the interest of any sdm 
of money for the aeoond period of time ; prefixing 
a point, or dividing the first period of time found 
by inverting the rate by ten, giveg (.lie time it 
takes a dollar to earn a mill or the tenth of a cent, 
and removing the point three places to the leftj 
gives the interest of any sum of money for the 
third period of time; removing the decimal point 
one place to the loft on the third period of time, 
gives a fourth period of time, in which a dollar 
earns one hundredth part of a cent, and removing 
the decimal point fonr places to the left in any 
sum, gives the interest for the fourth period of 
time; removing the decimal point one place to the 
left in fourth period of time, gives a fifth period of 
time, in which a dollar earns one thousandth part 
of a cent, and removing the decimal point five 
places to the left, gives the ictereet of any sum of 
money for the fifth period of time; removing the 
decima! point one place to the leit in the fifth pe- 
riod of time, givea the sixth period of time, in 
wnicb a dollar earns one ten-thousandth part of a 
cent, and removing the decimal point six placsB to 
the left, gives the interest of any amount of money 
for the sixth period of time; removing the decimal 
point oae place to the loft in the sixth period of 
time, gives the seventh period of time, in which a 
dollar earns one hundred-thousandth part of a 
cent, and removing the decimal pointseven plaoea 
to the left, gives the interest of any sum of money 
*T the- seventh period of time; removing the dec>> 
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itn*! point one place to the leR in the seventh pe- 
riod of time, gives the eighth period of time, in 
which a dollar earns one-millionth part of a tent, 
and removing the decimal point eight places to the 
left, givea the interest of any sum of money for 
the eighth period of time; removing the decimal 
point one place to the right in the second period 
of time, in which a dollar earns ten cents, and it 
gives a ninth period of time, in which a dollar 
earns one hundred centB and the principal equals 
the interest, and the decimal point remains un- 
changed; annexing a cipher to the ninth period of 
time, gives the tenth period of time, in which one 
dollar earns ten, and removing the decimal point 
one place to the right in any sura of money, givea 
the interest for the tenth period of time, &c. 

Increasing and diminishing results, all business 
periods of time ar« quickly and conveniently 
reached. Illustration of the fore-going explana- 
tion, which applies to all rates and all sums of 
money. 

Per annum 12 por cent. 

Remove the decimal point two places for one 
month, three places for three days, four placea 
for threo-tonths of a day, five places for three-hun- 
dredths of a day, six places for three-thousandths 
of a day, seven places for three ten-thousandths of 
a day, and eight places for three one-hundred- 
thousandtbs of a day; for ten months remove the 
decimal point one place to the left, one hundred 
months the point remains unchanged, and the 
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jii-incipul ia the interest, one thouBancl naonths re- 
mova the point one place to the right. Thus any 
rate per cent is handled, and two, three or four 
periods of time ia quite sufflcieot for business pur- 
poses. Per annum y per<ent., 9, 8, 7, 6, 5, 4, and 
3 per cent, according to the rule we have the several 
periods of time 36 days, 1 year and 10 years for 
tao per cent; for 9 per cent., 4 days, 40 days, 400 
days, 400Oday8; ior eight per cent, 4.5 days, 45 
days, 15 months, 150 months ; for seven per cent, 
6.2 days, 52 days, 520 days, 5200 days; for sir 
per cent., 6 days, 2 months, 20 montbe, 20ft months; 
for five per cent., 7,2 days, 72 days, 2 years, 20 
years; for four per cent., 9 days, 3 months, 30 
months, 300 months; for three per cent, the rule 
gives 12 days, 4 months, 40 months, 400 months, 
lOpr. ct., 3.6 ds.. 



84 
ermo. Ij 



36 ds. 


lyr., 


10 yr. 


40 " 


400 ds. 


4000 ds 


'45 " 


15 mo 


150 mo. 


52 " 


5MdB 


5200 ds 


2 mo. 


20 mo 


200 nio. 


72 da.', 


2 yr., 


20 yr. 


3 TOO. 


30 mo 


300 mo. 


4 " 


40 " 


400 « 


80 ds. 


800 ds 


8000 ds 


08 " 


Syr., 


30 yr. 


S4 " 


2i " 


23i« 


4:- " 


14 mo 


14t) ma. 


20 " 


200 ds 


2000 da 


15 " 


5 mo., 


50 mo. 
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SbiBiration, 


% 8 


7^60.175 








sii. 


80 






96 


9t3. 


78 






60 


5 00. 
600. 


25 
00 






7 


000. 


60 fa 


fa 



All examples are performed wilhout making a 
figure. The periods of time are found in a moment 
by my rule on page fieTenteen of this work, where 
it is thoroughly explained and the reason given for 
each operalion. By the same m!e we can remove 
the point on the time, or number of daya, to find 
the interest; bocaiiae inverting the rate gives the 
time it takes a dollar to earn a cent, and annexing 
a cipher to that time gives tho time it takes s. 
dollar to earn ten cents, &e. Hence, at 8 per cent, 
per annum one dollar earns one cent in 45 days, 
hence $45 earn one cent in one day, and one hun- 
dredth part of the number of daya equals the in- 
terest; and 450 dollars earn ten cenm in one day, 
and one tenth of the number of days equals the 
interest. 8i.50 at 8 per cent, per annum in one day 
earns a nail!, hence one thousandth part of the 
number of days equals the interest, &c. &c. In- 
Tcrting the rale finds the number of dollars it takes 
to earn one cent in one day at the given rate in all 
rates; annexing a cipher to that number of dollars, 
gives the number of dollars it takes to earn ten 
cents in one day; removing the decimal point one 
place to the loft in the same number of dollars 
i the number of dollars it takes at tho given 
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rate to earn one mill in one day, and removing the 
decimal point three places to the left in the num- 
ber of days gives the interest of the sum of money 
for any number of days that you can write ; thus : 



pr. ann 


, 8 pr. ct.j 


J4.60 


846.00 


$460.00 


$4600.00 


U 


9 


(( 


4.00 


40.00 


400.00 


4000.00 


U 


12 


u 


3.00 


30.00 


300.00 


3000.00 


(( 


6 


a 


6.00 


60.00 


600.00 


6000.00 


u 


8 


u 


12.00 


120.00 


1200.00 


12000.00 


u 


7i 


(( 


4.80 


48.00 


480.00 


4800.00 


u 


^ 


a 


8.40 


84.00 


840.00 


8400.00 


per mo. 


. li 


it 


2.00 


20.00 


200.00 


2000.00 


u 


li 


u 


2.40 


24.00 


240.00 


2400.00 


u 


2 


a 


1.50 


16.00 


150.00 


1600.00 


i( 


3 


u 


1.00 


10.00 


100.00 


1000.00 



Now the interest is found by removing the 
decimal point on the number of days, and pre- 
fixing the sign of dollars. 



2 
9 
4 
1 

1 
3 



3 
8 
3 
1 
5 
4 
8 
1 



6 

7 
8 
1 
8 
4 
9 
5 

1 
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■ TO MARK GOODS BOUGHT BY THE 
DOZEN. 

BuLx. — Removing the decimal point one^lace to the 
left in the price per dozen to gain SO per cent.; in- 
crease or diminish to suit (he required rate. 

Thus: 12 hats at 812.00 perdoeen; removing 
the point one place to the left in the price gives 
SI. 20, the selling price per hat to make 20 per 
cent.; at 814.00, «i.40; at S18.00, 81.80, &o. for ail 
prices that may occur. To make 80 per cent, re- 
move tie point and add one half itself. 

Increasing and dimiuiahing from the established 
baae all rates are qnickly found. 



r 



'ECIAL RULES FOR MULTIPLYING 

Whole and Fractional Numbers. 



609 616 621 624 625 



Bulb, — Add one to tli« two and mnltiplj by- 
two, and annex the product of the units. This 
rule will apply in all cases when the tens are equal 
and the sum of the nnits make ten, both in whole 
and fractional numbers. 



HENDERSON'S 



7216 



72Z5 



76 X 74 = 5624 
73 X 77 = 5621 
78 X 72 = 5616 
7A X 'A = 66.16 

7.4 X 7.S = 56.24 

7.5 X 7.5 = 56.25 
4f X 41 = 20} 
4| X 4» = 20A 
81 X 8} = 721 
8|x8i = 72A 
9| X H = 9»i 
7} X 7i = 56A 
&0. for all similar oaaee. 

When nnmberi occur not similur t& these, applj 
the general rule. 

KuLE.— Multiply the units by the uuitB, and the 
units by the tens adding the reHults mentally, »nd 
the tens by the tens. ThuB : 

S2 
48 

1S76 ^ • 

3 times- 2 is 6 ; 3 times 3 is 9, 2 times 4 is 8, 
B and 9 are 17, and 4 times ^ is 12 and ooa added 
makes 13. 



I 4 is 8. Il 



SboeCiicjte nene 9t«#nultg0mct^o^e 



i 



3. ^. ijcu&evson, 

vnD nm Dicfclbt leii^t bcgreifliifi jn madien. 

2)ic SWa^rcgel ierfelbcit fmb fclgenbci ?lit : 

1. XiaS mimerirte 2ttp^atet feniitn iu lernen, 
tefolgt: 

1234567890 
J ' i' ] ' 1 ' i' l' l' 1 ' 1* 1 

2. ^as ftipulttte Ontereffe nadj SWet^ote 
uinjubrc^en, reic folgt : 

3 pr. St. per Tlnnat oitx f, umgebrc^t ^ Wimat 
- 10 Sasf- 

3. gilt baS ^c^nfat^e eine SluII cfcct Zero ju 
Qiicriren, rcie folgt : 

^ anonatxbel 10 obct '-° SRunat - 100 Jage. 

4. 3ur ben je'^ntm 3;^cU eine 5Rutl (Zero) 
ju praflrircn, me folgt : 

J SJbnat-bei 10 ober ^^ ajlonat - 1 ^ng. 

l!ie ©runbe flnb folgenbe : 

3^aiS Umbtcficn ber Sntcreffen bemonprirt tm* 
met bic ^t\t, roenn ein Scaler ($ 1 . 00) eimn 
(Sent (J, ct.) mod) 



S)a« anetitm eltiet MuJ (0) oerit^itfat^t t 
3eit, gleit^ bicS : 

1 Sent iu 10 Sent3. 

SJafl praPrtrcn eiiics ^united Dbcr ^HuH (0) 
fierfutjt bie i3'it je^nfat^, ba&er aui^ ber (?ent 
ali! eine SBIiUe obct ,^ Sent aerc^net werbm muf, 

iBciriJttI : 

3 ft. a. imSIoitot [l|ix] 



Oil ntonalohiia Xi|U 



0.00 
0.00 
0.75 
0.25 





3 






1 







3 




1 


s, 
S 


1 


$16 








9 








1 


2 





1 


3 


6 



€rf Ifirung. 

Sebexmann, bcr ba^er ble oien grtiefertcn 
9Jla§regeIn grimbUd) fielcrnt ^at, roirbletc^t eiit 
ft^tn, mit ffieli^cr Sci^tistcit bicfc OTct^obe ( "' 
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SRec^nuiigm IBfit, tnbcm |Ic ba* geiuS^nlti^ 
©c^miengc burd) Siccimat anjreift 

^at man ba^er au^^efunbeit rocim $ 1. 00 dy 
nen Sent ma^t, fo luirb ^ebfimann Hot elnftljm, 
bap er nur btc ^a^l bcr Z^aiix aU Smts ju if . 
ttac^ten ^at, urn bie Sofung bcrfelfcen ju finben. 

©oHu man nun munfdicn au^juflnben bie 
Sittcteffen son einer Summe ju 3 per £ent per 
3JIonat fiir 133 S^age, fo gibt bie ^enntnip biefer 
■gjiet^obe ebenfaU3 eine Icittjtc S6fung. 

[Bum Seifpiel] 3)ie 3nterc(fcn con $ 1. 00 
JU 3 per St. per ^lonat : 

3 per et. per 5Wonat ift = J SRonat - 10 STage 
(unb mat^t l Sent in 10 Za^tn) folgltdj fur 
133 ^age: 

fiir 100 lage iai Se^nfac^t ». 10 logn 
„ 30 „ „ "Dreifac^e „ 10 „ 
„ 3 „ SntaH.lOtEnJ^citD.lOS 

^er 3ai)r 12 per Qint. 

Serfe^c ben Bccimalpiiiift inn jicef ©tcUen nacf) 
linfS fur ciiicn aRoiiat, brei ©tcltcn fiir btti XciQt, 
BierSteKcn fur btci Br^iitel eineg Za^ti, fiinf ©teUen 
fiir brsi Sinljunbettftcl eiiieS Si^age^, (eAiJ etetlcu fiir 
brei giiitaufcnbflcl eincS Za^ei, fiebcn ©tcUen fiir bwi 
S'^ntiKfrnbltcl cm6 Zas'6, uub atfit SteHeit fiir brci 
@inbunberttaufenb(Iel eiufS J^ngcg; fur je^n 5Konate 
riirfe bew Eccimalpuuff um tine eteCe jut Cinten; 
fiir l)unbctt gHountc bittbt btr ^unft unocraiibert, benn 
bie 3iitcrcffeu (tub bcm ^apilal gieici); fitr taufeiib 
9Rcnate riicfe ben 5)unEt um eine ©telle jur 3terfiten. 



. Hlt. = 10 

1 „ = 3 
1 „ = .3 
SenW 13.3 
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So ffiitb jeber Bin^fiig bcreiiinct, mil) ^wei, btei 
ober uirt 3c'tpE™^''" fi"t geiiiigciib fitt ®efcJ)fiftS- 
itoi'rfe. qjer Dal)r V ^J" "^i^"*' 3, 8, 7, 6, 5, 4 unb 

3 ptx Sent, l)nbeii Mjtr geinog ber Sf cgel btf ucrfdfie- 
beitcii S^'itptriobeii : ftir 10 ptrdcnt S.estage, sesCofle, 
1 3ai)t unb 10 3al)te; fiir 9 ptx Sent i iEage, 40 
S:flge, 400 Zm, lOOO Xage ; fiir 8 per Sent 4.5 Sage, 
45 Zags, 16 gJIoitate, 150 aSonntc; fur 7 per Sent 
5.2 Zage, 52 Sa<iE, 520 Sage, 5200 Jage ; fiir 6 per 
Sent 6 Sage, 2 'gKoiiatc, 20 gWontttc, 200 9Honflte; 
fnt 5 }3er @ent 7.2 Jnge, 72 Sf age, 2 Sabtc, 20 3a^re ; 
fiir 4 I3cr Sent 9 Xage, 3 gjlonate, 30 aUcnatc, 300 
3JiO)ittte; mib fiir 8 per Sent gibt tie ifiegcl 12 iEage, 

4 aiionflte, 40 SKonate, 400 gjloitate. 
3a&tUc&10i)t.et. S.GIage, 36 3age, l^a^r, lOSaftr*. 

„ 9 „ 4 Sage, 4ua:a9f, 4U0 X., 4000 

„ 8 „ 4.5 ZaQt, 45 Xage, 15 2fi., 150 3 
„ 7 „ 6.2 3:ci3e, Sainge, 520S., 5200" 
„ 6 „ 6 lagE, 2 ffl!on., 20 HR., 200 3 _ 
„ 5 „ 7.2Iii0e, 72Jage, 23at)«,203aire. 
„ 4 „ 9 lagf, 3 2Ron., 30 5)1., 300 Slf. 
„ 3 „ 12 lage, i 'man., 40 3»., 400 m. 
8 Xage, «0 lage, 800 I., 800O J. 
10.8 Sogc, 108 I., 3 3a^r(, 30 3a^M. 

8.4 Sage, 84 Sage, 2^ 3a^rE, 23J 3. 
4.2 Sage, 42 Sage, 14 ffiun., 140 HR. 

2 2age, 20 lagt, 200 3:., 2000 S. 

1.5 Sage, 15 Sage, 5 9non., 50gJlon. 
1.2 Sage, 12 Sage, 4 9nDn., 40 Won. 

3 Sage, 1 9Ron., 10 3)!., 100 gjf. 

4 Sage, 40 Sage, 400 S., 4000 %. 
2.4 Sage, 24 Sage, SUfton., SOailoit. 

$ 

" ■ 1.80 



afionair. 4 



2i 
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^SUe @rcni»el (fljfen jTd) fc augHrf]iitn ofine cine 
_'~r ju fdircibcit. ®ie 31ngQben bet 3«it njcrbeii in 
einet SHiiiulc gtfiiubeii biitd) SImoenbiiitg ber folgcnben 
Mtgel, bie auf Seite 17—19 biefeg Su^eS t)pU|tfinbig 
cicrlert uub fur jebe SSererfjnung etfldrt i(l. 

Megcl fitr alle JRflteit. Ercljt bie JRate urn, 
ijhuQt me StiiU an uiib uctfc^c ben Deciiiial))iiiiH. 

Brcljt tnnn bie [Rate uin, fo l)nt man bie 3eif, in 
totldta ein a^cUar eiiten Sent Bcrbtcitt; ben Dccimal- 
punft in ber ©clbfiimiiie urn jiuei ©tcUeit jut Sinfen 
gerucft, ergibt bie Sutercffcn ber betreffeHbcit Eiimme 
ffir bicfc 3"' ""'' 3tatc. £flg Slitfiigen einet Sfnll jur 
3eit ftgibt bie 3eit, in KEtdiet eiii Dollar jeljit Sent^ 
Uerbient, unb boS fBcrfegen beg q)uitftc6 in bet ®elb- 
funinie um eine SteUe jut ?iiifen crgibt bie Siitereffen 
ber Eunimc fur biefe 3i-'it- Sie 3eitaii8abe butd) jel)n 
bioibirt burci) ©efeen bc^ ErcimalpuiittcS, ergibt bie 
3eit, in iselcher ein EoUat eine ajlitte Berbient, unb in 
ber ®elbf«raine ben ^uittt um brei StcUeu jur iinUn 
Betftgt/ ergibt bie Si'tetcftiin ber betreffenben Sumine 
fur biefe 3fit' ^JI"" Betgtegerc obet BctEIcincte bie 
©umnten bet Betlnngten 3eit aiipaflenb. 

9?{i[fl berfelbeu Meget laffen fici) bie 3"tcte(fen be- 
ie(t]nen, tvenn man ben JDecinialpunft in bet 3ci> ober 
ber 3ni)l bet Xa^^ terfcgt, Da8 Umbteben bn iRote 
etgibt bie 3cil/ i" bet ein iDDtlot cinen Sent Berbient, 
unb ba^ 3iif"8cn einet SUuU etgibt bie 3cit/ in H)eld)cr 
ein Soliat jetin Sentg Betbient u. f. w. Ca nun ju 
bet £fiate Bon 8 pet (Sent jAljrliit) ein ■Dollar in 45 
Sagen cinen (5enl Betbteuf, fo Betbicnen and) 45 I;oBttt 
in einem Stage einen Sent, unb bet Ijunbcrtflc ilijeil 
ber Stage ifl giriil) ben Sntereffen fur biefe 45 Collar ; 
450 EoUflt Betbicnen je[)n dcntg in cinem Stage, unb 
ber jc^nte I^eil ber S:age jeigt bie Sntcrcffea fur biefe 
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eunime an; $4.50 Bcrticiicn in einem itfige etrtc 
gjiiOc, mib biT taufciibltc S;i)eit bet loge biibct bie 
5nte«ffen a. f. m. Bog Umbwbeii bet SKate etgibt bte 
Sumnte bet ^oUat, nieldie etiicn @fnl in etiicm !£age 
ocrbitnt; biefrt 3olf' 'ine 9hill jiititHt, etgibt bie 
Sumnie, meldic jcfin ©eittg in eincm iZage Octbienf; 
in berfetbe 3al)I ben aSccimatpinift iim eine 3teIIe jur 
Cinfen Berfc?t, crgibt bie Eumme, luclifte eine 9JiiUe in 
einem lEogc uerbient, uiib in bcr 3flW tier S^age ben 
^ecimalpniift um brei StcUcn jur tinfen Berfegt, et- 
gibt bie Sntctcflen fiit bicfe Snninic. 



3abrnil& 8 pr. St. ?4.50 


845.00 


8450.00 


*4500.00 


„ 9 „ 


4.00 


40.00 


400.00 


4000.00 


,. 12 „ 


3.00 


30.00 


300.00 


3000.00 


„ 6 „ 


6.00 


60.00 


60U.00 


6000.00 


„ 3 „ 


12.00 


120.00 


1200.00 


12000.00 


«, 7 -/ 


4.80 


48.00 


480.00 


4H0O.0O 


,f H „ 


8.40 


84.00 


840.00 


8400.00 


aJionatl. 1 „ 


2.00 


20.00 


200.00 


2000.00 


» 1 ,. 


2.40 


24.00 


240.00 


2400.00 


„ 2 


1.50 


15.00 


150.00 


1500.00 


,• 3 „ 


1.00 


10.00 


100.00 


1000.00 



13ie Siitmffcn finbet man nun buti!) 2?etfc$eii be« 
Secimalpniifte^ in bcr 3Qt)E ^^t £age unb SSorfeten 
bee DoKarjetdjenii. 



APPENDIX. 

mtaining Deflnitions, and Esplanationa of 

Terms, &c. 



The symbol =, is called the sign of equal- 
ity; and denotes that tha quantities between 
which it is placed, are equal or equivalentto 
each other. Thus, $10=1000 cents, which is 
read, ten dollars equals ten hundred cents. 

The symbol +, is called the sign of ad- 
dition, or pins ; and denotes that the num- 
"bers between which it is placed are to be 
added together. Thus, 3+4=7. 

The symbol — , is called the sign of sub- 
traction, or minus; and denotes that the 
number which is placed on the right of it is 
to be subtracted from the number on the left. 
Thus, 7 — 3=4, is read, seven minus three 
equals four. 

The symbol X , is called the sign of multi' 
plication; and denotes that the numbers be- 
tween which it is placed are to be multiplied 
together. Thus, 3 X 4=12, is read, three mul- 
tiplied by four equals twelve. 

The symbol -^, is called the sign of di- 
vision; and denotes that the number on the 
left of it is to be divided by the number on 
ths right. Thus, 8-HI:3i2, is read, eight di- 
vided by four equals two. 

When numbers are enclosed in parenthe- 
HB, they are to be treated aa a single number. 
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ThnB, {4+6)-i-2^=5, indicates that the sum of 4 
ftud Q IB to be divided by 2. 

The same thing may be expressed by draw, 
iug a Une over the numbers; thus, 34^x2=14. 



Deftnitioxs of Tebms. fljH 

An aidom is a self-evident truth. 

A demonstration is a train of logical arga- 
ments bronght to a concltision, 

A theorem is a truth which becomes evident 
by means of a demonstration. 

A problem is a question proposed, which re- 
quires a solution. ^m 



Axioms. ^H 

1. ThTngsTvhich are equal to the same thing, 
are equal to each other, 

2. If equals be added to equals, the wholes 
will be equal. 

3. If equals be taken from equals, the re- 
mainders will be equal. 

4. If equals be added to unequals, the wholes 
will be unequal. 

5. If equals be taken from unequals, the re- 
mainders will be unequal. 

G. Things which are doubles of equal things, 
are equal to each other. 

7. Things which are halves of equal things, 
are equal to each other. 

8. The whole is greater than any of its parts. 
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9. The whole is equal ta the Hum of all its 
parts. 

10. AH right angles are equal to each other. 

11. From one point to another only one 
straight line can be drawn, 

12. A straight Una ia the shortest -distance 
between two points- 
One of the moat important and practical of 

my discoveriea, ia the new alphabet of num- 
bers, and may be explained thus : Let ten 
represent the base of our syatem of notation; 
and since ten divided by ten equals the zero 
power of ten, also ten divided by ten equals 
one ono, wo iiave, accordiuff to axiom first, the 
zero power of the base equivalent to the first 
numerical symbol. 

Thus, 10i-r-10i=10<', To divide, subtract the 

i°_ £ power of the divisor from 

^"i 10 1. the power of the dividend. 

»2d. Divide dividend and 
I divisor by ten. 

Hence, according to axiom first lO""^!. 

The second symbol ie twice the first; or, A , 
The third is three times the first; or, — , &c,, to 
t]\a last, which is — ones. The first character, 
j- may represent any finite quantity in the so- 
lution of a problem. Thus, A and B own 100 
acres of land; B owns twice as much as A, 
bow much does each own ? 
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ISolution. — Let i represent what A 
since B owns twice as much as A, ^ will rep. 
reaent what B owns ; and ^+^1 Of" |-=100 
acres, and ?-, what A owns, is one tliird of IQ^ 
or 33J- acred; -|, what B owns, is twice 3 
665 acres. 

The last Bymbol has no value woen it stands 
alone, but when inverted becomes ^=:co, the 
eymbol of an infinite quantity. 



The rules of Square and Cube Root are t 
most important in this book. 



1 

mdS 
the 



The office of square root is to find the linej 
edge ot a s juaro. 

The sign of Square Root is indicated by ( )', 
and denotes, when placed over a number, that 
the square root of the number is to be extracted. 
Thus, (16)2^4, is read, the aquare root of 16 
equals 4. 

The office of cube root is to find the linear 
edge of a enbe, and is indicated by { )", and 
when placed over a number, denotes that the 
cube root of the number is to be extracted. 
Thus, (8)5) is read, the cube root of 8 equals 2. 

The methods of computing interest, mai'king 



gooda, meaeimng land, grain, and ETctractmg 
Bquare and cube roots, are performed decimallj, 
and need no further explanation. 

The value of everything bought and eold, 
is calculated by the light of the eame principle; 
thus, the value of 1321 lbs. of hay at §12 per 
ton, is found by removing the decimal point 
three places toward the left on the number of 
pounds, and multiplying the result by half the 
price per ton; tbua, 1.321x6^=$7.926, and we 
have the answer in dollars and cents. 

Note. — Eeraoving the point three places re- 
duces the number to units of a thousand, and 
dividing the price ot a ton by 2 gives the cost 
of 1000 lbs., and multiplying the number of 
thousand lbs. by the price of 1000 lbs. invari- 
ably gives the cost. It may also be found by 
removing the point one place toward the left 
on the cost, and dividing the result by two, 
which gives the cost of 100 lbs,, and removing 
the point two- places on the number of lbs. to 
reduce to unita of 100, and the product of the 
number of hundred lbs. by the price of 100 
lbs. will give the cost of everything bought 
and sold by the ton. 

The above rules apply nniversally when the 
number of pounds in a ton is 2000. 

The rule for buying and selling articles when 
2240 pouada are considered a ton, is Bimikr to 
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the foregoing one, because 2000 weight of coal 
makes a ton, but a hundred weight of coal ia 
112 pounds. Now, removing the point one 
place to the left on the price per ton, 8l2, and 
dividing by two, gives the cost of one hundred 
weight. By increasing or diminiehing the cost 
of one hundredweight, tho cost of any number 
of pounds is readily found. 






One of the California Big Trees, 400 
high, was broken in a storm, the butt remain- 
ing on the stump, the top resting on the ground 
150 feet from the root. What ia the length of 
the part broken off, and what the hight of the 
etump ? 

Huh and Solution for this, and all similar 
Problems. — One-half the length of the tree 
plus the square of the base divided by the 
the length of the tree equals the part broken 
off. One-half tho length minus the square of 
the base divided by the leogth equals the 
hight of the stump. 



150" 



Thus, JX(400+; 
of the part broken off. 



j=228t feet, the length 



c had bark !2 is. thick, DiHmeter 
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What the product of £19, 19s. lid. 3 far. 

multiplied by the same number? 

jei9, 19s. lid. 3f. — 1 far. the complement. 

20_. 

1 

£899, 19s. 2d. no iJar. Simply multiply by 20, 

1 

the base, and %dd the square of £960, the com- 
plement. 




THE LAW OF POINTS IN DECIJIAL : 
TIONS. 

The power of the whole number is £ 
pOBitive. The power of the decimal part ia 
always negative. Since the power indicates 
the place of the decimal point, we can not err 
in fixing it, boeauae we always point off its many 
places for the decimal part of the answer as is 
indicated hy the negative power in the product 
in multiplication ; and in division as many as 
is indicated by the negative powei* of the quo- 
tient. Hence, we have the law add the power 
of tho multiplier to the power of the multipli- 
cand, the sum indicates the number of decimal 
places in the product of any two numbers. 

Subtract the power of the divisor from the 
power of the dividend, the remainder always 
indicates the number of decimal places to be 
pointed off in the quotient. Tho multiplica- 
tion and division are performed as in wholw 
numbers. 

The above rules become very clear when 
you examine the proof of the fnndamental rule 
of arithmetic, explained in fore part of this 
book. Wo will gi^e one or two illustrations 
here : You have seen that the value oi -a wLcle 
number ia found by multiplying the number 
by ihe zero power of the base of numbers ; 
thus 144 ia 14i times the zero power oi ten, or 
one hundred and forty-four ones. Now, one 
hundred and forty-four thousandths, its value 
is found by multiplying 144 by the base minus 
the third power, or the third power of the base 



LianXSINO CALCULATOR. 



14-f 



be- 



of numbers inverted wbicli gives 

cause ten minus tbe firat power is one tenth, or 
simply ten inverted ; ten minus the second 
power, is the square of ten inverted ; ten minus 
the third ]>ower, is the third power of ten in- 
verted, or ■ ■ . , simply annexiug ciphers to 

raise the base to the required power. 
Multiply 1.03 by 9,7, the product ia 9.991. 

EuLE. — Multiply as in wbolonumbers, and point 
off as many places in tho product for decimaU as 
is found in tlio sum of tho power of muUiplier and 
multiplicand in all examples. Tou observe in the 
above example the power of tbe multiplier is 
minus one, the power of the multiplicand ia minug 
two, their sum minns three. Hence, the unity of 
the decimal in tbe above example is the third 
power of ten inverted, or one thousandth ; hence 
point off three places. 

If the power of the product is minus one tbe 
nnity of the decimal part in the answer is one 
tenth, and we point off one place for decimals ; if 
minus two, tbe unity is one hundredth, and we 
point off *.'>. 1} places ; if minus three, throe ])lacea ; 
ciiias four, lour places, for decimals, in the an- 
swer, &c. 



DIVISION OF DECIMAL FRACTIONS. 

Rule. — Siibtr.act the power of the divisor from 
the power of tho dividend, tho quotient indicatea 
the value of tho unity in the decimal part of the 
answer, or the number of places to point off in tbe 
quotient for decimals. 
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Note. — Divide as in whole numbers, you ohange 
the sign of the power of the divisor and add it to 
the power of the dividend, the sum indicates the 
power of the quotient, or the place of the decimal 
point. 

N. B. — When the sum is positive one, you annex 
one cypher ; positive 2, annex twocyphers ; posi- 
tive 3, annex three cyphers to the quotient, &c. 

When negative, — 1, point off one place for 
decimals ; negative, — 2, point off two places ibr 
decimals ; when negative,— 3, point off three 
places for decimals in the quotient, &c. 

Example. — Divide 12 by 1.2, dividing as in whole 
numbers, we get one for a quotient, but the power 
of the quotient is positive odo ; hence, annex a 
cypher and we have 10 for the answer. 

Example 2d.— Divide .001 by 1000. We annex 
three cyphers to the dividend, making the power 
of the dividend negative, — 6, the power of the 
divisor is positive ; subtracting, leaves the 
power of the quotient negative, — 6. Hence, point 
off six places in the quotient, and we have .000001, 
the correct quotient, 

THE LAW OF DIVISORS IN CUBE ROOT. 

The trial divisor ia always three sides of the 
cube on which you are making the additions. Add 
10 the trial divisor one side of each of the comer 
additions and one side of the small cube tor the 
true divisor. Each trial divisor is found by adding 
to the true divisor, as it occurs, one side of each 
of the comer additions and two sides of the small 
cube, as represented in the engraving, page 47, 
and explained on page 49 of this book. 

To find the cost of any number of feet of lum- 
ber, remove the decimal point throe pl^es to the 
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left on the number of feet, and multiply by the 
cost of one thousand feet in till examples. 

Note. — E«move the point three places to reduce 
the nomber of feet to units of a thousand, and 
multiply the number of thousand feet by the price 
of one thousand gives the cost in all examples. 
Thus : 3121 feet of lumber at S8 a thousand ; re- 
moving the point three places we have 3,121, 
multiplying by 8, the price of one thousand, ive 
3,121 

have 8 

S24.968' 

To multiply ones by ones, thus : llllllllX 
11111111=123456787654321, simply count to eight 
and hack to one. 

To multiply threes by threes, thus: 33333333 X 
33333333=1111111088888889, &c., for any number 
of threes. 

To multiply sixes by sixes, thus : 666666666X 
666666666=4444«443555555556 ; the same order 
must bo observed in any number of sixes. 



ANALYSIS 
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INTRODUCTION. 
EIPE FRUIT IS WHOLESOME. 
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This work falls into your hand like a ripe 
pear. Years of careful study and close in- 
vestigation have developed tkis beautiful 
system of arithmetic. 

The rules of the previous editions of this 
work, have been considered models of sim- 
plicity and clearness, by those foremost in 
thought and science. 

We now add many new, concise and prac- 
tical rules, and the thorough analysis of the 
whole work; making it the most useful and 
interesting work on the science of numbers 
ever offered to the public. 

This work, unlike other arithmetics, needa 
no key, because we give you with it thi 
120 
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plete analysis whicli is the golden key that 
unlocks all the mysteries of mathematics; 
the yonng student that peruses carefully this 
book and its analysis, is prepared to make 
understandingly any "business calculation 
with ease and rapidity; besides finding a 
strong pure light, that strengthens and 
quickens the mind in every branch of science 
and business. 

Thia work is a self-instructor needing no 
tutor to explain, and ought to find its way 
into every home in Christendom. 

A gentleman of coltiire remarked to me 
that he would not be without this work in 
his family for one hundred dollars, for it had 
created an interest in the study of numbers. 
The domestic circle ought to "be the nursery 
of thought and intellect, as well as that of 
virtue. 

Take care of the education of the family 
circle and it will take care of the common 
school, and the common school the academy, 
and the academy, the college and university. 
The fire must be kindled in the lowest halls 
of learning, then the heat and light ascends 
to every part of the super-structure. Take 
care of the fountain, and you have a perma- 
nent and pure stream. 

The happiness, wealth and laatm^ -^t^?,- 
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perity of state and nation depend almost en- 
tirely on the culture and power of labor of 
the people, for labor is the only universal 
currency. 

Time is too valuable to be employed in 
studying wrong and long rules that only 
confuse the mind, and make the child stupid 
that might be in the light of the nilea of this 
book, as brilliant as the morning sun. 

Traveling in a crooked path never makes 
it straight. Repeating a lie never makes it 
the truth. 

Practicing wrong mles for hundreds of 
years, and understanding ever so well every 
crook and turn in them never makes them 
one whit more practical to the beginner. 
Early education is something like tltat kind 
of ink which when first put on paper, is 
scarcely visible, but it becomes blacker and 
blacker, and now so black you may bum it 
to cinders and the writing is there legible. 
Hence we have been careful to present noth- 
ing but the right methods of making business 
calculations, that the young mind may build 
up its education without any fundamental 
errors. 

We hope this work will be instrumental 
in eliminating from the minds of the people 
many false views and wrong rules which are 
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now in use in the common test-"books in our 
schools. 

"We are convincBd that we have given to 
the world, and now I speak only of what I 
am the author, the OHly rational alphabet of 
numhera, — the only fundamental proof of 
addition, — the only right and lightning 
method of calculating interest, — the only 
right method of evolution, or the extraction 
of roots, the law of trial and true divisors, — 
the law of the decimal point in division and 
multiplication of decimal fractions, and the 
most complete and progressive system of 
mental calisthenics, — the only right method 
of treating fractions, — the right rule of gold 
and currency, measuring land, lumber, stone, 
hay, grain, &c., &c. 

I am assured that the right study of this 
work will quicken the perception, strengthen 
the intellect and brighten the mind, as surely 
as the rising sun floods the mountain, hill 
Hey with light and beauty. 

J. A. HENDERSON, 

Author and Proprietor. 
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ANALYSIS. ^^ 


Example l.—Rovf many tone of iron would it 


talte to build a railroad of 3000 miles, if one yard 


weighs 35 pouDdB ? 


Statement.—^ X 35 X 3000 = 11 X 5 X 3000 = 


165000 touB, or 55 X 3000 = 165000 ions. 


Hxampie S.— Row niauy tons of ii-on would it 


take to build a railroad 233 miles? 




Solution.— Sinco it takes 55 tons to build one 




mile it would take for 233, 233 X 55 = 12815 touB. 




Emmple S.—li there are 80000 miles of raih-oad 




in U. S., and one yard of rail weighs 35 pouods, 




how many tons did it take? Simply 55 X 80000 = 




4400000 tons. 




Every example is stated in the same form, it 




matters not what one yard weighs. If one yard 


weighs 40 pounds, the statement is y X 40 X by 


the number of miles, and you have the number of 


tons. 


Example ^.— If there are 1400000 miles of raU- 


' way on this globe at present, and one yard of rail 


^■^ weighs 40 pounds, how many tons of iron would it 


^H Uke ? Simply V X 40 X 1400000 = 11 X 40 X 


^H 200000 = 88000000 tons. 


^^1 Eatio is that which is expressed by the qaotient 


^^M of one number divided by iinotber; and the most 


^^1 convenient method of expressing it, is in the form 


^H of a fraction. 
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liThe numbers 1760 and 2240. The ratio ia ^^ 
= H> H '^ ^^^ direct ratio of the two numberB, 
and f f the inverted or reciprocal ratio of the Dum- 
bers. From the above illustration a rule ia formed 
by which the number of tons of iron it would take 
to conatruot any number of mllea of railroad is 
found, for 17G0 ia the number of yards in one mile, 
and 2240 is the number of pounds in one ton of 
iron, and the ratio is -J-J, hence : if one yard of rail 
weighs 35 pounds, ^ X 35 ^^ the number of tons 
that it would take to construct one mile of the rail- 
road (one side of the track), because ttie unity of 
the ratio is a ton, and if a yard weighed only one 
pound, it would take ^ of a ton to build a mile, 
but since a yard weighs 35 pounds it would take 35 
times ^ of a ton, and since the track has two sides, 
we multiply W by 2, and have y , the number of 
tons that it would take to build the double track 
one mile, providing a yard weighed but a pound. 
Hence the rule for ali examples, ynuUiply the ex- 
pression y by the number of pounds one yard weighs 
and the product is the nvmber of tons it takes for one 
mile, multiply the number of miles by what it takes for 
one mUe and you. have in a moment the number of tons 
it takes for any number of miles. 

Unity is the basis of every whole number, and 
'iS representeii in the denominator of every fraction 
divided into equal parts. 

Its office is different from that of the unit because 
it is detached from the unit or number as indicated 
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in my improved alphabet of numljers, and aida in 
Bimplifying and abbreviating nearlj all of the 
Operation in the science of the mathematics, 
].|^H^|ia and ^, one fundamental error that 
/[lystifiea the operatiooa, rtilee, and statement of 
problems is omiting the unity or base of the nom- 
ber which is the primary starting point in every 
investigation. Instead of calling the ut^ual charac- 
ters representing numbers digits. 

The digit in numbers is the shoot or the base of 
the number and we have ten because there are Y 
in the buee of our system of notation, and the one 
below the line is the unity or digit. 

Example I. — James and John have S96, John has 
7 times as many as James, how many dollars baa 
each. 

Solution. — Let one one represent what James has, 
then seven ones repreaent what John has, or eight 
ones equal ninety six dollars, and one one equals 
twelve, and seven ones equal eighty four dollars, 
or-f = $96, hence }=gl2 and f = $84. 

Example S.—A and B are worth $1000, B ia 
worth 4 tinioa as much as A, what is each worth? 

Solution.— \ represents what A is worth, ^ what 
B is worth, henee f or 5 times what A is worth is 
«1000, and \ what A is worth is one fifth of $1000 
or $200, and B is worth { or $800. 

Example S.—A B and C are worth (1200, B is 
worth twice as much as A, and C is worth as much 
aa A and B, what is each one worth ? 
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—Let f represent what A is wortb, then 
i IB -worth -f and C is worth }■, hence f = 81200, 
and -l = 8200 and I = 5400 aud f = $600. 

Example 4.— A B C and D are worth $10000, 
B is worth three times what A is worth, and C is 
worth one half as much as A and B, and D is worth 
two thirds as much as A B and C, what is each 
worth ? 

Solution. Let ^^what A is worth then B is 
worth ^ and C ia worth ^ and D is worth ^, hence 
V or 10 times what A is worth equals JIOOOO, and 
^ = $1000 B is worth | or $3000 and C f or $2000 
and D * or $4000. 

Example 5.— If a field contains 4800 rods, its 
length is three times its width, what ia its length 
and width ? 

Solution. — Let { represent the width, then three 
times i{y = 4800, and (|)2 =1600, and -}- = 40 the 
width of the field, the length is ^ or 120 rods. 

Example 6. — A field contains 1600 rods, its length 
iafoar times its width, what is its length and width? 

Solution. — Let } represent its width, then four 
times ^ square equals 1600, and ^ square equals 400, 
and ^ equala 20 rods the width of the field, the 
length is four times twenty or 80 rods. 

The method of performing the indicated oper. 
ation in the statement of an example ia of some 
importance, hence we give a hint or two before 
presenting the analysis of fractions. 
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Example 7. — What is the quotient of one hundred 
and forty four mnltiplied by seventy-nine and 
divided by aeveoty-two? 

, 144x79 

Statement. - — ii^^ — 

Solution. — Dividing the first term of tbe dividend 
144 by 72 the divisor we get 2, and 2 X 79 = 158, 
quotient or answer. 

Example «.— What is the quotient of 1728 X 63 

and divided hy 144? 

, 1738x63 
Statement. ■ ■ — ■ 

Kejecting faotors commOD to dividend and divi- 
flor WB have 12 X 63 or 75G. 

Example S.— What is the result of 128 X 34 and 
divided by 32 X 8? 

„^ , , 128X34 

Statement. o.>v,q 

Solution. — Dividing the terms of the dividend 
and the divisor first by 32 then by 4 and we have 
V or 17. 

Example it).— What is the product of 4 X 8 X 
4 X 49, and divided by 128f 

Dividing dividend and divisor by 128 we have 49. 

Example li.— What is the quotient of 15 X 17^ 

divided by 7il' 

Statemei^. ^, 

Operation, dividing dividend and divisor by 
and we have 2 X 17 or 34. 



\ 
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15X31X47 

ExampJe 12. — What is the result of .., ' .j, ■ 

Solution, Dividing both dividend and divisor by 
the terms of the divisor we have 15x"X3 or 60. 

Example J5.— What is tba result of ^'35^*^8^^'^ 

Solution. Dividing dividend and divisor by 17^ 

1 X 2 X 24 

then by 18| and we have — „ , ■ or 24. 



ANALYSIS OF FRACTIONS. 

There are two terms that mnst be examined in 
the analysis of fractions which are called the 
numerator and denominator, the nnmerator repre- 
sents how mitny parts of the unity are taken, and 
ifl written above the line. The denominator shows 
into how many parts the unity is divided, and is 
written below the line, thus 3 of a dollar, the 4 
the denominator of the fraction, indicates into how 
many parts the dollar is divided, and the 3, the 
numerator, rejireaents how many part« are taken, 
^-HHiTiiToiVlV *«■. «^e re«d one-one, 
one-half, one-third, ooe-fourth, one-fiM, ic. 

Now the value of the denominator of any frac- 
tion is always equivalent to unity because dividing 
it into many or few parts does not increase or 
diminish its value, hence the value of the denomi- 
nator of any fraction is fixed and changeable only 
in form, its value being always that of Llie unity 
under consideration. The numerator of a fraction 
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maj- be equivalent to a uoit or greater or leas than 
a unit, according to what is expressed by tlie frac- 
tion, thus J of a yard of cloth are equivalent to one 
yard, ^ leas than a yard, while J are more than a 
yard. 

The espression J the number of parts that unity 
is divided into, is expressed in the numerator, 
hence its value ia one, the expression ^ the numer- 
ator is leas than the denominator, hence ita value 
is leas than one, the expression § the numerator ia 
greater than the denominator, hence ita value is 
greater than one, hence a fraction may represent 
in value what is equivalent to one, more or less 
than one, therefore a fraction is a collection of one 
or more of the equal parts of unity. The base of 
every whole number is unity as we have repre- 
sented in the alphabet of numbers, and the primary 
base of every fraction is unity, hence fractions are 
handled by the same rules that we have been using 
to perform operatioua in whole numbers. Thus to 
divide any whole number by any other whole num- 
ber we divide by multiplying the base of the whole 
number by the given divisor or dividing the given 
number by the divisor. 



ANALYSIS OP ADDITION OF FRACTIONS. 

Example 1. — What is the sam of one-half and 
one-third ? 
Statement.— \ + i— |, answer. 
Thus the sum of two and three is the numerator 
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of the answer, and the product of two and three 
the demonioator of the answer. 

Example 2. — What is the sum of one-third and 
one -fourth ? 

Statement. — \ + i^-^- 

The sum of three and four is seven the numer- 
ator of the answer, and the product of three and 
four ia twelve the denominator of the answer. 

Example S. — What is the sum of one-fifth and 
one-sisth ? 

Statement. — -^ -|- J^=;|^. 

Place the Bum of the denominators over the pro- 
duct of the denominators. 

Example 4- — What is the auna of one-seventh and 
one-eight? 

Statement.—^ + ^ = ^. 

The sum of seven and eight is the numerator of 
the answer, and their product the denominator of 
the answer. 

Example 5.— What is the sum of twelve and one- 
Heventh and nine and one-eight? 

Statement.— 1 24. -t- 9 ^ ^ 2 1^. 

Simply the sum of the whole numbers is twenty 
one, and the sum of the fractions fifteen-fiftjsixtha. 

Example 6.— What is the sum of four and one- 
half and seven and one-third? 

Statement. ^Ai + 7J^ = 11|. 

Tbe sum of the whole numbers is eleven and the 
sum of the fractions is five-sixths. 
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Example 7.— What jslhe sum of ISJ + S^S^^ISg 
The sum of the whole numbers is 18, and the 
gnm of the fraction is ^. 

Rule 1. — Reduce the fractions to a coitinion base, 
add their numerators and place the sum over the 
ooramon base. 

Example S. — What is the sum of \ and J ? 

Solution. — The common base is sixths, 3^f and 
J = J, lheirsum»}=lian,w.r. 

Example 9. — What is the snni of j and ^ ? 

The common base is eights, J =; 4' ""^ i + iS 
V=I|a 

Example iO.— What is the sum of J + | + ^fl 

The common base of these fractions is 12, hmj 
9+84 



B ba^e - 



Vi 



= ff = 2 }-, answer. 



Example JJ.— What is the sura of J + J + ^S 
The common base of these fractions is 24, hcj 



Example IS.— What is the sum of| + f+)[?J 

The common base is 24, hence we have J +|+|< 

18 + 15 + 16 „, 

25 ^ 2jij, answer. 

Example 25.— What is the sum of A + J + i^J 
The common base ia 24, hence we have ^ + J« 

, 14 + ^ + 16 ,^ 

f = 2^— = If, answer. 
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Example I4. — What is the Bom of H + t*? + I ^ 
The common base of these fractions is 48, hence 
,, . 17 + 4 + 30 , , 
. the sum is j-j =: 1-^, answer. 

Exampli iJ.— What ia the Bam of ^+ J^+ i+j^? 
The common base of these fraetionB is 100, hence 
. . ^5 + 30 + 25+4 ,, 
the sum IB— — —^ —-^i answer. 

Rule 2.^Pl3n of reduoing fractions to a 00m- 
moD base. 

EuIbj the product of each nnmerator into ail the 
denominatorii; except its own for numerators, and 
•11 tho denominators together for the common bas( 
of the snm of the fractiona. 

Example i6.— WImt is the sum of § + J + i F 

Solitiion. — 2 X 2 X 4 = 16 
1X9X4 = 36 
1X9X2=18 



70 



= j4, answer 



9X2x4= 

pie i7.— What ia the aum of § + J + J? 
Solution.— I X3 X4 = 12 
1X2X4= 8 
1X2X3= 6 



2X3X4 

Sxample IS.— What is the i 

Solution.— Z X 3 X 2 = 18 

2 X 4 X 2 = 16 

1X4X3 =J12 

46 



= l-^j, answer, 

of| + ! + ir 



4X3X2 = 24 



-HT = IH answer. 
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Example iP.— What is the turn of | + | + 1 
Solution.— b X 4 x 2 =40 



EULK 3. — Multiply each fraction by the least 
common base of ali the fractions to be added, write 
their Bam over the least common base. 
Exam-pie m— What is the sum of | + j + 1? 
The least common base of these fractions is 12, 
Solution.— 12 X S = 8 

12xi = 9 ^^ 

12X1 = 10 ^H 



= 2J, answer. 



Example 21. — What is the sum of ^ + | 
The least common base is 24. 
E(Aution.—^ X 24 =24 
1X24=15 
^X 24 = 20 



+ «' 



24 



^= 2^, answer. 



When the least common base of the fractions 
cannot be found by observation, place tlie bases of 
the fractions on the same line and divide by the 
least number that will divide two or more of them; 
setting down the quotient and the undivided bases 
on the line below; then divide as before, until 
there is no namber greater than one that iriU 
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divide any two of tha numbers. Multiply the 
diviBors and tha nnmbera on tha lower line together 
and their product will be the least eommoQ base of 
iiid factions. ' 



ry ANALYSIS OF SUBTRACTION OP 
FEACTIONS. 

Fractions must be reduced to the same fractional 
unit first, then subtract the subtrahend from the 
minuend, or reduce the fractions to a common base, 
and subtract the numerator of the aubtrabend from 
the numerator of tbe minuend, and place the dif- 
ference over the common base, 

Examfle 1. — From \ take \ ? 

Tho common base is 13, \\^^,\\^^,^ — ^ 
= ^, answer. Or i — 3 over 4 X 3 is ^. 

Example S. — From ^ take ^? 

i is ^, and i is 5%, ^ — ^5 ia ^, answer. 

Example S. — From \ take \ ? 

The common base here ie 30, ^ is ^, and J is ^, 
^ — -^j =: ^, answer. Or simply 6 — 5 over 
5 X 6 = jlj, answer. 

Example 4- — From ^ take -J-? 

8 — 7 



Sdution.—{ is ^. and J is -^j 
Example 5.— From \ take |? 
Solution. — on = tVi answer. 



'=*,' 
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Example 6.— From ^ take ^ 1 ^| 
Solution.— 11 — 10, over 10 times 11, or -j^^, ans. 


Example 7.— From ^ take -^ ? 

■Solution.— U ~ 12 over 12 times 14, or tH-^^ 


^, answer. ^^M 


EntE OF SUBTRACTION OF rRACTIOKS. ^^ 


Mule. — Reduce the fractions to a common base, 


or to the loast common base, and place the dif- 


ference of their namerators over the common base. 


BxampU *.— From | take -^ ? 

Solution.— The least common base is 20, | = if, 


«nd A = A, ^-^ = A. answer. JM 


Example 9.— From ? take ^7 ^^| 
The least common baBe is 14 ; f = f J, and ^^H 


T^, = ^, or 1, answer. H 


Example i(?.— From | take J? ^^H 
The leaat common base is 8; i = t>-^^^^| 


Example Ji.— From 8^ take 6^ 7 ^H 


Write whole numbers under whole numbers, 


and fractions under fractions, subtract fractiona 


from fractions, and whole numbers from whole 


numbers. 

81 Tbe least common base is 15 ; ^-^ = A, 
sf and 8- 5 = 8. ^^ "^ 


3^, answer. ^^H 
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ExampU ijg.— From 237| take 78| ? 



^^Qcai 



158^ I 
\mple i5.— From 128| take 33JT 



33j 

Uo^ answer. 



AKALTSIS OF MULTIPLICATION OF 
FRACTIOKS. 

Btjle. — Multiply together the numerators for the 
amnerator of the anewer, and the denominatorB to- 
gether for the denominator of the answer, observ- 
ing to reject factors uommon to the numerator and 
denominator. 

Example J.— What is the product of |, | and ff 

■|X|X| = iX| = A' answer. Simply re- 
jecting common factors and multiplying the re- 
maining terms in the numerator for the numerator 
of the answer, and the remaining terms in the 
donominator for the denominator of the answer. 

Example 2. — What is the product of J, J and |? 

Omiting common factors, and we have -^ X ^ X 
J = J, answer. 

Example S. —What is the product of | X | X 

Omiting common factors, and we have ^ X 1 X 
^ X I = Ij answer. 
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Ex<imple4.— Whatiatha product of ^Xi-^X JT 

Rejecting common factora, and we have ^ X tV 
Xi = «, .rawer. 

Example 5.— What is the product of 25 X H X 
HXHX«f 

Eejeeting factors eommon to numerator and 
denominator, and we have 25X}^Xl-X}-X i-^ 
25, answer. 

When the sum of the fractional parts is eqnal to 
one, and the whole numhers are equa), add one to 
the whole nnmljer and multiply by the whole num- 
ber, and annex the product of the fractional parts. 

Example J.— What is the product of 6| and 6^? 

Solution.— % X 6^ = 42^, answer. 

Increasing sis by one, for the sum of the frac- 
tional parts is one, and multiplyicg by six, we hare 
forty-two, the whole number of the product, and 
i X i = -^ annexed, gives 42^. 

Exam-pie 2.— 7J X 7| = 56^, the product, add 
one to 7 and we have 8, and 7 X 8 = 56, and | X 
I ^ ^j, hence the product of 7^ and 7^ is 56^. 

Example 5.-5^ X -'^ = 30J^. answer. 5 plus 
1 multiplied by 5, gives 30, and J x ? = H) ^lenoe 
the product of the two numbers is 30^. 

This method of multiplying fractions is thoroughly 
illustrated in my system of mental calisthenics, or 
meDtal exercises, commencing at page eixty-two of 
this work. It is of great worth in the class room; 
I used it to great advantage in a class of eighty- 
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nine, while teaching in Delhi Academy, Hew Tork, 
in 1861. Also the following 

BuLi: : The product of any two numbers, whole 
or fractional, is the square of their mean diminished 
by the square of half their difference. 

Example 1. — What is the product of 4| and 5^? 

Solution. — The mean of these two numbers is five, 
the square of five is 25, half of the difference of the 
two numbers is one quarter, and the square of one 
quarter is -jlj, hence 25 minua -^ is 24i|, the pro- 
duct of4f and b\. 

EXAMrL£S ILLUSTBATina THE KULX. 



What is the product of 




2i X 3} = 


SJ, answer. 


2i X S} = 


81, answer. 


Z* X 3i = 


8H, 


answer. 


nxH = 


8H, 


answer. 


2»X3+ = 


SH, 


answer. 


liX2i = 


3(, answer. 


llX2i = 


3f, ansiver. 


11X21 = 


3H. 


answer. 


Hxzi = 


m, 


answer. 


3iX4i = 


161, 


answer. 


3}X4i = 


15« 


answer. 


3f X4J = 


15H 


answer. 


3} X 41 = 


15« 


answer. 


41X61 = 


341, 


answer. 


4!X6i = 


24t, 


answer. 


4? X 51 = 


24}} 


answer. 
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4J X &J = 2-*H. answer. 
5^ X 6^ = 35|, aDHwer. 
6J X 6^ =^ 35|, aiTBwer. 
5jx6i = 35|i, answer. 
6J X 7 j ^ 48f, answer. 
6| X 7^ = 48H, > 
6f X 74 = 48^, 1 
6^X7^=48^1,1 
7i X 8i = 63f, a 
7| X 8i = 6 

7| X SJ = 63f$, answer. ' 
7iX 81=63^1,1 



&c., 



ic. 



The complement of a nnmber is the difference of 
that nnmber and some defioite number above taken 
as a bage, or mnltiplier. The SBpplemeot of a num- 
ber IB the differeoce of tbat Dumber and any defi- 
nite number below is taken aa a base, or multiplier. 
Hence the rule that I have given of multiplying 
both, whole and fractional numbers, or squaring 
whole and fractional numbers. Here I repeat it. 

RuLZ. — Increase the number by its Kupplement, 
and mnltiply by the base and add the square of the 
supplement; (iiminish the number by its comple- 
ment and multiply by the base, and add the square 
of the complement. 

Exaviple i.— What is the square of 2| ? 

Soltaion. — The supplement of 2 J is ^, 2}^ pine ^ 
is 3, and 3 X 2^6, and 6 plas the square of 4 is 
6i, or 2J X 2i ^ 2 X 3 + i X i = 6^. ^" 
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[mple 3.— What is the Bqnare of 3^ ? 
3} X Si = 12i. 
Sxample 3. — What ie the sqnare of 4J? 

iiXH = 20i. 

sample 4- — What ia the aqnare of 5J ? 

lifeam^/e 5. — What is the square of 6J ? 
6^ X 6i = 42i. 
hample 6. — What is the sqnare of 7^? 
7| X 7i = 56i. 
-What ia the aqnare of SJ? 
8^ X 8i = 72i. 
irample 8. — What ia the sqnare of 9^ f 
9^ X 9i = 90^. 
Example 9. — What is the sqnare of 9| f 
Solution. — The complement of 9} is \, and 9J — 
J = 9^, and ten times 9^ ia 95, and the 95 plus the 
sqaare of ^, ia 95^. The aboye rule applies and 
ia practical in aquariug all nnmbera, whole and 
fractional. 

Problem. — How many feet in a floor eleven feet, 
eleven and three quarter inchea square ? 

Sdulion. — The complement of the linear edge of 
the floor is quarter of an inch, hence by the rule 
e have (11 ft. llf in. _ ^) x 12 + (\y =143 ft. 
V inches. 
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ANALYSIS OF DIVISION OF FEACTIO; 

Since the base of every uamber, whole or frac- 
tioual, is one in valae, inverting any number 
demonstratoa Low many times the number is oon- 
taiued in one; for the unity takes the place of the 
number, and the number the place of tbe unity. 

Example i.— Divide 5 by 7. 

We find by inverting ^,'}f, now if 7 is contained 
in one ^ of a tinae, it is contained in 5, five times ^ 
or f, answer. 

Example S. — Divide 7 by J. 

3 is contained in one j of a time, hence it ii 
tained in f, 7 X | = V = ^ii answer. 

Example 5.— Divide 13 by J. 

Inverting \ we have ^, the number of times } la 
contained in one, bence J is contained in 12, 12 
times 2, or 24. 

Example 4- — Divide Tj by |. 

Inverting 3 we have |, the number of times it is 
contained in one, hence it is contained in 7J ones 
7 J times ^, or ^ = 10; answer, M 

Example 5. — Divide 4J by 2. ^ 

Two is contained in one, one-half of a tim^ 
hence it is contained in four and one-half ones, four 
and one-half times one-half, four times one-half is 
two and one-half of a half is one-quarti 
f H-2 = | X i^f =2J, answer. 



6S^> 

I 
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BuLE. — Invert the divisor to find how many 
times it ie contained in one, and multiply by the 
number of ones in the dividend. 

Example 6. — Divide 4 by |. 

Solution. — ^ is contained in one | of a time, henoe 
it is contained in four-ones, four timos eif^ht-fifths, 
or ^ :^ 6|. Inverting any divisor tells how many 
times it is contained in one, hence multiplying by 
the nnmher of ones in the dividend gives the cor- 
rect quotient in all examples in division of 
fractions. 

"Exam'ple 7.— Divide ^ by ^. 

Solution. — ^ is contained in one 6 timss, hence it 
is contained in f , 4- of 6 ones, or f of a time. 

Ej:amph 5.— Divide 21 by J. 

Solution. — f is contained in one J of a time, 
hence it is contained in 21, ^ of 21 or 28, or write 
the dividend ^j', and the divisor j directly under it, 

thus, -^ which is equivalent to inverting the divisor. 
This brings the factors of the denominator of the 
answer always between the lines, and the factors 
of the numerator of the answer always above and 
below the lines, rejecting factors commen to divi- 
dend and divisor. The tiiree is contained in 21 
seven times, and 4 X "? = 28. 

Example 9.— Divide 3 X ^ by | X f- 
Solution.— ~—~ = s, simply reject common fac- 
tors in dividend and divisor and w9 have -f- for the 
quotient. 



r 
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Example 10.— Divide AXiX^by^XlX 

Statment-^fj^^ = i^TxT _ 245 ^ 
i_yi,vi- 12X8XH 768 
7 ^ ^ -^^ 

Simply rejecting the factors common to divisor 
and dividend, and multiplying the remaining terma 
between the lines together for the denotnluator of 
the answer, and the remaining terms above and 
below the Hues together for the nnmerator of the 
answer. 

Example ii.— Divide JJ x -H by JJ. jH 

?^x" ■ 

Statement.—-^ -^^ — ~, answer. ^H 

Rejecting the factors 2" and 19 in between the 
lines, and 27 and 19 oatside of the lines and VM 
have ii- H 

Example J3.— Divide 7^ by 8J. ^B 

Statement. — ,- = |^ ^ ||, answer. 

Simply multiply divisor and dividend by 4, the 
least common base of 4 and 2, the denominatora 
the fractional parts. 

Example i3.— Divide 9^ by 3|. 

Statement.-^=^^»=2^. 

Simply multiply numerator and denominator by 
12 the least common base of the denominators o 
the fractional parts, and reduce to lowest termStJ 



:d9 
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ANALYSIS OF THE EELATIVE VALUE OF 
CUEREKCT TO GOLD. 

BuLE. — Take 100 for the Dumerator aod the 
valtie of gold for the denominatorj and the expres- 
bIoti represents the value of one dollar of currency 
in gold, hence multiply by the number of dollars 
in currency. 

Example l.— Wha-t is the value of fifty dollars of 
currency in gold, when gold is $1.25 ? 

Statement.— {^ X ^^$40 in gold. 

Solution. — Since there are 100 cents in a dollar, 
and gold is $1.25, one dollar in currency is worth 
H^, or I of a dollar in gold, hence 50 dollars in 
currency is equivalent to J of 50, or 40 dollars in 
gold, when gold is 25 cents above par. 

Example 2.— What is the value of 600 dollars of 
currency in gold, when gold ia $1.12i^ ? 

Statement.— m, x H" = I X "f" = ^V" = 
$5S{3.33i in golV. ? 

Solvtion. — Since one dollar in gold is worth 112J 
cents in carroncy one dollar in currency is worth 
m, =^ =1 of a dollar in gold, hence 600 dollars 
in currency is worth f of 600 or $533,334 '"^ gold. 

Example 5.— What is the value of 99 dollars of 
currency in gold, when gold is 111^? 

Statement.— \^:, X V = "^ X !>9 = $89.10 in 
gold. 5 

Solution. — Since one dollar in gold is worth IIl^ 
cents in currency, one dollar in currency is worth 
Hit or ^ ot a dollar in gold, hence 99 dollars in 
currency is worth ^ x 99 or $il9,W in ^q\4. 
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ANALYSIS OF THE EELATIYE VALUE OP 
GOLD TO CURRENCY. 

Examj^e i.— What is the value of 300 dollars of 
gold Jo currency, when currency is 75 cents, or 25 
cents below par? 

Statmcnl.—'^ X 'i" = i X T = 3400.00 in 
currency. 

Solution. — Since one dollar of gold is worth y^, 
or |- of a dollar of cnrrenoy, 300 dollars of gold are 
worth I of 300, or 400 doliars in currency. 

Example S- — When currency is worth 80 cents on 
the dollar, $500 in gold are worth how many dol- 
lars in currency ? 

Statement.—'^ X *S-* = |- X 500 = $625.00. 

iSoiu^ion.^Since one dollar in gold is worth ^^ 
or ^ of a dollar in currency, 500 dollars in gold is 
worth 500 times 4, or 625 dollars in currency. 

Example 3. — 100 dollars in gold ia worth how 
many dollars in currency, when currency is worth 
88g cents on tlie dollar t 

Statement.— 'i^ . X '^^ = jf X 100 = sn2.50in 
currenoy, " 

Solution. — Since one dollar of gold is worth ^, 
or I of a dollar in currency, 100 dollars of gold »' 
is worth 100 times |, or 8112,50 in currency. 

Ea-am/j^e^i-— What is 760 dollars in gold worth 
in currencv, when currency ih worth 95 cents on 
the dollar ? 

Statement.— ^J^ X 'f» =-f| X 760 = 8800.00 in 
currency. 

Solution. — Since one dollar in gold ia worth V^, 
or ?^ of a dollar in currency, $760 in gold are worth 
76CI times fg, or 8800.00 in currency. 
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ANALYSIS OP MEASURING COIiD WOOD. 

128 cub. ft., or a pile of wood 4 feet high, 4 feet 
wide and 8 feet long is one cord of ■wood. 

Example 1. — How many cords of wood in a pil8 
96 feet long, 4 feet wide and 8 feet high ? 

Statement. — ^-|Ai_^ = 12 X 2 = 24 cords. 

Solution.—- The product of the length, width and 
height divided by the factors that produces one 
cord ; simply rejecting factors common to dividend 
and divisor, and we have 12 X 2, or 24 cords. 
Hence the rule: 

Take the factors in one cord for the denominator 
of a fraction, and the factors in the pile of wood 
for the numerator of the fraction, perform the 
operations indicated, by rejecting factors common 
to numerator and denominator. 

Example 2. — IIow many cords of bark in a pile 
100 feet long, 6 feet high and 13 feet wide 7 



Statement. - 



100 X 6 X 12 _ 25X 6X3 

4 X 4 X 8 — 8 



.4|» 



= 56^ cords. 

Solution. — The product of the factors in the pile 
of bark, divided by the factors of one cord gives 
56J cords. 

Example S. — How many cords of wood in a pile 
360 feet long 20 feet ivide and 8 feet high 7 



Statement. 



360 X 20 X 8 



= 90 X 6 = 450 cds. 



4X4X8 

Solvtion. — Rejecting factors common to divisor 
and dividend, and we have 90 X 5 = 460 cordfi. 
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ANALYSIS OF MEASURING STONE. 
There are 24| cubic feet in odb pereli of atone, 
because it is one UDd a balf feet wide and one rod 
long, Ifii X f ^= 24i, hence to find the number of 
perches in any mimber of cubic feet, Bimply divide 
by 24|. 

BOLE POE DrVlDINO BY 24}, 

Remove the decimal point two places 1o the left 
in the number of cubic feet and multiply by four, 
and add ooe-hundredth part of the product for the 
buBtneaa answer in all examples. 

Example 1. — How many perches of stone in 1200 
cubio feet 1 

Solution.— nS)^ 

4 

48, and 48 increased by the hundredth 
part of 48 gives 48.48 porchea, anawer. 

Example S. — How many perches of atone in 1300 
cubic feet ? 

Removing the deoimfti point two places, we have 
13, and 4 X 13 = 52,62 pluSy^X 52^52.52, ana. 

Example S. — How many pereheB in 1000 cubic 
feet of stone? 

Removing the point two places we have 10, and 
4 X 10 = 40, 40 plus ,4Tr X 40 = 4.4 perches. 

All examples are performed the same. The 
number of cubic feet it) found by multiplying length, 
width and beight together, when the shape ia 
regular. When in the form of a cone multiply the 
surface of the base by one third of the height. 
When in form of tbe fruatrum of a cone add the 
upper base, lower base and tbe mean baae together, 
and multiply their sum by one third of the height. 
—How many cubic feet of marble in 
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a block 24 feet long, 8 inchcB square at the base 
and 4 inebea square at the top 7 

Solitiion.—B X 8 = 64 inchcB Hurface of the base, 
4 X 4^16 inches surface of the top, the square 
root of 64 X 16:=32 inches surface of the mean. 
The sum of 33 + 16 + 64 ^^ 112 inches, or m or } 
of asqaarefoot, and jX^X 24 = V=^ cubic feel. 

All examples of a similar character of stone, 
marble and wood are performed by the same rule, 

Example 5. — How many feet of board measure 
in a stick of timber 36 feet long, 8 inches square at 
one end, and 4 at the other end? 

BoUtion.—^ X 8=64 
4X 4 = 18 



-TTT = -J of a square foot, and 
iXiX86 = y = 9J-oubiofeet, and since onecublp 
foot makes 12 feet of board meaBure, we have 
12 X 9^^:112 feet board measure. 

MEASURING COEN IN THE BIN, OE GRAIN 
OF ANT KIND. 
Rule. — Remove the decimal point one place to 
the left in the number of cubic feet, and multiply 
by 8, and add 4i bushels to the result for each 
thousand; because -^ of the number of cubic feet 
is nearly the number of bushels. The above rule 
is explained in the first part of this work. To 
meaeure the corn on the ear remove the decimal 
point one place to the left and divide by two and 
multiply by nine. In a crib of 3200 cubic feet how 
many bushels? 

'JjSoiuf ion.— 2 )320.0 — 

160 X 9 = 1440 h 
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INTEREST ANALYSIS. 

RULE FOB ALL RATES, ALL SUMS OF MO?I£Y, AHD 

i OF TIME, 

Rule. — Invert the rate, annex ciphers and prefix 
points. 

The rale eetabliehes the periods of time it takes 
a dollar to earn a cent, ten ceotB, one hundred 
cents and a mill: also the number of dollars it 
takea to earn a cent, ten cents, one humlred cents 
and 0. mill in one day, at any given rato per month 
or per annum. HencH all examples in interest at 
any riite are calculated for four business periods of 
time ; also four corresponding sums of m^ney for 
all periods of time. The above rule is illustrated 
mstrated in the first part of this book, 
also more thoroughly explained on pages from 
niutj-'five to one hundred. The young student 
having perused carefully the pages referred to, i* 
prepared to state in a few seconds any problem in 
simple interest in a form that it can be performed 
by a mere child understandingly, with ease and 
rapidity. 

RULE rOH TUB STATEMENT OP ANY EXAMPLE 
IN SIMPLE INTEREST. 

Rule. — Take the period of time it takes a dol- 
lar at the given rate to earn a oent, ton cents, one 
hundred cents, or a mill for the first term of a pro- 
portion, the given time the second term, the prin- 

pal the third term, the required interest ia the 
th term ; and is the product of the second and 
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tbird divided by the first. The Btatement may be 
written in the form of a fraction, indicating the 
product of the second and third terms by the eign 
of multiplication for the numerator of the fraction 
and the first terra of the proportion for the denomi- 
nator of the fraction. Rejecting common factors, 
if any, and performing the work indicated, and the 
result is in mills when the denominator is the time 
at tlie given rate, it takes a dollar to earn a mill 
and in cents when the denominator is the time it 
takes a dollar to earn a cent, asd in dimes when 
it is the time it takes a dollar to earn a dime. 



left to reduce to 
md two places 



L 3 months 



Hence point off three places to tba 
dollars, when the result ia mills, i; 
when cents, and one place when din 

Per annum 4 per cent. By the ri 
9 days a dollar earns a mill, and i 
cent, and in 30 months a dime. 

Ulustral ion.— ^y hat is the interest of $231.00 for 
27 days at 4 per cert? 

Statement.— ^^^}iJLz~ 
or SO.69,3, ans. 

What is the i 
at 4 per cent? 



= 231 X 3 = 693 mills, 
iterest of 8732.00 for 15 months 



Statement.— ^ ' " - = 836.60, answer. 

Solution, — In three months a dollar earns a cent; 
hence 732 dollars earn in 15 months — ^^-h cents, 



All rates and all e 
same method. 



araplea are handled by the 
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Since our system of notation is founded on a base 
of ten, and the unity of our money the aamo base, 
ten mills making one cent, ten cents the dinio and 
ten dimes tho dollar; there can bo no question but 
that the best practical melhod of co'mputing interest 
is the decimal method. For any one uodorstanding 
the decimal rule in this book can calculate tbe in- 
terest of a note easier and quicker than ho can find 
it from an interest table. 

Example J. What is the interest of |500 for 123 
days at 7^ per cent per annum considering 865 
days a year? — 

The rule tells in a moment that $500 earn a 
dime in a day, hence in 123 days 123 dimes or 
$12.30. In 93 days it earns *9.30, and in 33 days, 
S3.30, in 60 day?, $6,00 &c. All poBsiblo periods of 
time being calculated in a momontj by removing 
the decimal point one place to tbe left in the num- 
ber of days, and reading the result dollars and the 
decimal part of a dollar. Now by tbe same law 
you observe that $50 earn a cent a day aod you 
simply remove the decimal point two places to the 
left in the number of days and you have the inter- 
est in dollars and tho decimal of a dollar. Also $b 
earn a mill in a day, hence you remove tbe deci- 
mal point three places to the left in the number of 
daya, and tbe result is the interest in dollars, cents 
and mills for any possible period of time yoa can 
name. Now by the same law $5000 you perceive, 
earn one dollar a day at 7-^ per cent per annum. 
Hence you read the number of days in dollars, or 
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simply prefix the sign of dollars to the number of 
days, and yon have the interest. Jlow you can 
read and see clearly that time is money if you have 
perueod the demonatration of the rule of interest, 
and the sequence of the rule found on page 09 of 
thia boolc. 

You ohaerve by the rule inverting the rate, annex- 
ing ciphtTS, and perjixing the decimal point, giv a the 
complete analysis of time, for any possible rate per 
month, or per autiora : eatahlishing the periods of 
time in a moment that it takes a dollar to earn a 
mill, a cent a dime, and a dollar. Thus 7y\ per 
cent per annum, inverting, wo have according to 
the rule; -"""-> hence a dollar earns a cent in 50 
days, a dime in 500 days, a dollar in 5000 days, a 
mill in 5 days, a tenth of a mill in Qve tetilha of a 
day &e. 

Hence when a doDar earns a cent you may re- 
move the decimal point two places to the left in 
any sum of money, for one cent ia the hundredth 
part of a dollar, one dime the tenth part, one 
mill tbe thousandth and one tenth of a mill one 
tenthousandlh part of a dollar, the rule giving you 
tbe time at any rate per cent it takes a dollar to 
earn a mill, cent, dime and dollar, you can calcu- 
late all poseiblesuma of money for tbe four business 
periods of time quicker than you can find the in- 
terest of one siini from an interest table, or by tbe 
ordinary rule taught in our common schools. 

ThuH at 7^*5 per cent, presume that millions of 
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examples are written, act-ording to the law i 
writing nnmbers, doUarB under dollara and cend 
under cents ; thus remofl 
ing the decimal point, foi 
places to the left, or elrijl 
ing a line which repreaesfl 
the decimal point gives t 
interest Jor half a daj, N'ofli' 
places 
nterest 
e place 
note ia 



$34 



■250.75 
3435.68 
3456.75 
9*199.25 
1000.50 

38C.96 
3456. la 
ii,c. &.C. 



line Ihr( 



to tbeleft, gives th 
for five days, two places for fifty, and 
to the left for 600 days, 5000 days, th 
the interest, and the decimal point 
changed. Now jou must also observe that for 
aums of money corresponding to the periods of 
time established by the ralo, you can remove the 
decimal point in all possible periods of time: thus, 
a world of work is accorapliahed in less time tl 
it takes to perform one example by the ordini 
crooked and stupid way. 

PERCENTAGE. 
Per cent monns by the hundred, and the chan 
ter % '8 used as a substitute for the wordj 
Sometimes Percentage is a charge, or all 
a certain number of units on every hundred in a 
given number, or quantity. Thus 1 per cent of 
|500 ia ?5, found by removing the decimal point 
two places to the left, to find 2 per cent multiply 



1 



by 2, to find 3 pci 



mt remove the decim 
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point two places and mukiply by 3 &c., for any 
per cent. The reason is obvioua for the unity 
term is divided into 100 equal parts and the 
per cent representa the unit term: Thus 1 per 
cent means -j-J^, 2 per cent -j-g^, 3 per cent 
yjT5, 4 per cent y^ &c. The per cent taking the 
units term of a fraciioo, and 100 the unity term, 
to find -J- per cent remove the decimal point two 
places to the left «nd divide by 2, tofind J percent 
divide by 3 ho., for any fraction of a per cent. 

Percentage ia very easy to calculate, and use- 
ful; for alarge portion of our business trunsactiona 
are based on percentage. The solution of all ques- 
tions, and all rales of percentage, like interest, is 
founded on the unity term and unit term. 

Example 1. • — A man bnya a lot of goods, the 
price of which is 8325, by paying cash he gets them 
20 per cent off. What did ho pay ? 

Solution. — 20 per cent off leaves 80 per cent to 
pay, or 5^=-^i hence removing the decimal point 
one place to the left in 8325 gives 32.50 and multi- 
plying by 8 givea $260.00, what he has to pay. 
Reasoning from f or the equivalent -^ff you get 
the answer easily and briefly, 10 percent off, leaves 
90 per cent to pay, or -^-^f henco remove the deci- 
mal point one place to the left and multiply by 9 
in all examplea, 20 per cent off, leaves 80 to pay, or 
■^, hence remove the decimal point one place to the 
left and multiply by 8 in all examples, 30 per cent 
off, leaves 70 per cent to pay, or -^, hence remove 



156 



hskuebson's 



I 



the decimal point one place to the left and multi- 
ply by 7 in all examples, 40 per cent off, leaves 60 
per cent to pay, or ^Vi hence remove the decimal 
point one place to the left and multiply by 6 in all 
examples. 

50 percent off, leaves 50 per cent to pay, or -jl^j 
bencB remove the decimal point one place to the 
loft and multiply by 6, or ^divide the price of the 
goods by 2. 

60 per cent off, leaves 40 per cent to pay, or -j^, 
hence remove the decimal point one place to the 
left in the price and multiply by 4. 

70 per cent off, leaves SO per cent to pay, or -^, 
hence remove the decimal point one place to the 
left in the price and multiply hy 3 in all examples. 

80 per cent off, leaves 20 per cent to pay, or ^. 
hence remove the decimal point one place to the 
left and multiply by 4 in all examples. 

90 per cent off, a. bill of goods leaves 10 percent 
or -^ to pay, hence remove the decimal point one 
place to the left. The same principle applies to all 
poBsible per cents. 

The price of a lot of goods is $50, by paying 
cash yongetthcm 19 percent off, "What do you pay 
for them ; 19 per cent off leaves 8 1 per cent to pay 
or -^T^-g, hence remove the decimal point two places 
to the left in 650, gives 8.60 and multiplyiDg by 
81, gives $40.50 what they coat. 

After purchasing goods, what must they be aold 
for by the article, to make a certain per cent moi 
than the cost. 
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Mmple. — A man bnya hats at $B, per dozen, 
what mnatbo eall them a piece to make 20 per cent ? 
They cost -j- or ^ and to make 20 per cent, or ^, be 
muat Bell them for^+^, or^of what they cost, and 
the selling price of odo hat to make 20 per cent, is 
■jlf of 1=^ "^iV hence to make 20 per cent on all 
articles bought by the dozen, and sold by the piece, 
rem.ov6 the decimal point one place to the left in 
the price per dozen. The solution of all other per 
cents are similar. 

Example. — A man sells a borse for $150 and 
makes 25 per ceot, bo then sells another horse for 
$150 and looses 25 per cent. Does he make or lose 
by the two eperatioDB, and how much ? 

Solytion. — Let | represent what the horse cost; 
first sale he made liSpercent or J the cost l+^^J 
what be sold bira for, bence $150 in f, and \ of 
what the horse cost is \ of $150, or $o0, and J, or f 
the cost of the tirat borse is 4xt30 $!20 hence he 
made on the first sale $150— $120, or $30. 

The second horse he lost 25 per cent, or ^, second 
borse cost |, and be lost \, he must have sold him 
for f of what he cost, hence $150 is J, and J is ^ of 
$150, or $50 and J or | is four times $60, or $200, 
hence on the second sale be lost $200—8150, or $50. 
On the first sale be made $S0, second sale lost $50, 
hence ho lost 820. 
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TKESENT WORTH AND DISCOUNT. 

Discount is an allowance made for the payment 
of a debt before it becomes due. 

Commercial Discount is a deduction from tlie 
nominal price of an article. 

Bank discount is inlerest paid in adrancfij and 
for 3 days more Lban the nominal time, called 
Days of Grace. 

The Proceeds of a note giyen at a bank is the 
amount which the bank pays for the uoto. 

True Discount is a deduction made for the pres- 
ent payment of a Bum ofmont-y due at some fu 

The Present Worth of a sum of money dno at 
some future time, is a sum which, put at interest 
at a rate agreed upon, will in the given time 
amount to the sum due. 

Present Worth and DJBConiit, present no special 
difficulties, when jon reason from the unity term 
in stating the problem. Thus the present worth 
of any sum of money due at a future time, is focnd 
by multiplying the debt by the amoont of one dol- 
lar for the given time, at the given rate, taken as 
the unity term of a fraction and one hundred, the 
number of cents in a dollar for the nnit term of 
the fraction. 

What is the present worth of a debt of $1650 
without interest, due 8 months hence, money be- 
ing worth 6 per cent. 
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Statement. — SlSSOX-f^i rrjeetiDg the common 

factors, we have ?1 580,53 for the present worth. 

For the trne diseount wo eubtract $15SC.53 from 

$1650 which gives 803,47, the true discount. 

Analysis and reason of Slafemenf. 

The interest of |l, for 8 monlhs at 6 percent 
per annum is four centH, henee $1. amountu to 104 
cents, in 8 months, and the present value ot one 
dollar is aa muth as 104 ia contained in lOO, the 
number of cents in a dollar as indicated in the 
Btatement, hence multiply by the number of dollars 
in the debt. 

liuLE.— Multiply the debt by 100 divided^y the 
amount of 81. for tlie given time, at ihe given rale, 
the resnlt ia the present worth. Subtracting the 
present worth from the given sum, the remainder 
is the true discount. 

What is the present worth of a debt of $3S0, due 
15 months hence, money being worth 8 per cent ? 

Statement. — J^JSOXxiS, performing the opera- 
tion indicated we get $30U for the present worth, 

"What is the present worth of a debt of {880 duo 
30 months hence, money being worth i per cent ? 

fiiaiemenr.— t88OXi??=$800 the present worth. 

All examples are stated precisely the same, sim- 
ply take the amount of one dollar, at the given 
rate, for the given time, for the unity term of the 
fraction, and 100 for the unit term of the same 
fraction and write the sign of multiplication be- 
tween that expression and the given sum of mo- 
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ney and tbe problem is staled, performing the ope- 
rutions indicated by the statement and you have 
the answer. 

EuLE. — The diacount is found by multiplying the 
Interest of the given sum for the specified time and 
rate by 100 divided by the amoui,t of one dollar 
for the given time at the given rate. 

Thus in the last example the interest of $S80 due 
30 months hence at 4 per centia $88, and $88x 
||{r=SSO the true discount. 

All examples in present worth and disconnt are 
stated and performed by the proceeding two brief 
rales. 

STOCKS AND BONDS. 

A Company is an association of persons for 
trtknsaDting business. A BueineBs Corporation is 
an association authorized by special or general law 
to transact certain biisinesa, under a specified 
name. 

A Firm is an association bound to each other by 
mutual articles of agreement for the transaction of 
certain business. 

Capital Stock is the amount of money paid, to- 
gether with that subscribed, for the purpose of 
carrying on the businosa of the company. Stocks 
are tbe certificates of a corporation signed by the 
proper officeris showing that the holder owns bo 
many ahares in the capital stock of the company, 
any one who owns stocks is a stockholder in the 
company. 



IKSURANCE. 

Insurance is a contract by which one party, in 
consideration of a certain Bum of money paid, en- 
gages to indemnify another for a loss which he 
may enstain by certain casnalties. 

The Insurer is the party who malios the contract 
and takes the risk. 

The Premium ia the sum paid for the Insurance. 

The Policy is the written contract made by the 
insurer. 

The rule of Percentage applies in computing In- 



STATE AND LOCAL TAXES. 

A Tax is a sum of money assessed upon the par- 
son or property of un individual for the support of 
the government and other public purposes., 

A Poll Tas is a tax levied upon the person of 
each male citizen liable to pay taxes, without re- 
gard to property. 

Taxable Property ia either Real or Pereonal, 
Eeal Property consists of fixed property, lands and 

Personal Property consists of moveable property, 
cash, stocks, ships &.c. 

HuLE. — To find the rate of property-tax, make 
the value of the taxable property the unity term 
of a fraction, and the sum to be raised, minus the 
amount assessed on the poUn, tlie unit term of the 
fraction. 
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To finii each persona tax, miillijily his taxable 
property by the rate, and to the product add bis 
poll-tax. 

Having foand the tax on JI-OO you can fiicili- 
tato the calculation by preparing a tax table thna : 

Table at the rate of 4 "I'^'s on the SoUar. 



Now by removing the 
decimal point to the 
right aa the case re- 
quires, the tax is found 
on any sum of money. 



P«„PE»TY I T«,. i 


«1 


80.004 




.008 


3 


.013 


4 


.016 


5 


.02 


6 


.024 


7 


.028 


8 


.033 


9 


.036 


10 


.04 



CUSTOM-HOUSE BUSINESS. ^H 

Custom-JIouBCB are branches of the Treasury De- 
partment, established by the General Government 
for the culleotion of duties, each being controlled by 
a Collector and Naval Officer, who are reaponaible 
for such collection to the Secretary of the 
Treasury. 

Duties are Specific, Advalorem or Combined, a 
Specific Duty is a rate of duty chargeable upon 
quantity, without regard to cost, an advalorem 
Duty is a rate of duty, chargeable upon the value 
^ of the goods at the 1 ast port of exportation. 
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A Combined Duty is & combination of advaio- 
rem and specific duties. 

TiiQ Gross Weight is the weigiit of tlie goods 
with what contains- them. 

The Ket Weight is the weight of the goods af- 
ter all dediictioDB have been made. 

The Dutiable Value of Merchandise under the 
presentJaw, is the original cost, or wholesale price. 

INTEREST ON ENGLISH MONEY. 

Interest is calculated on a basis of 365 days to 
the year in England. 

Twelve months are usually reckoned a year. 
For days, such a part of one years interest ia taken 
as the number is of 365. 

To compute interest on English Money. The 
rule that I have given for United States Money ap-- 
pliee most beoutifulh-. That rule and itssequence 
ia all yon need to understand. 

Inverting the rate per cent and annexing ci- 
phers and prefixing the decimal point to the rate 
inverted, establishes the periods of time that it 
takes £\ to earn aTnj'yj, St-^u, a^^ of a pound and 
£1, in all possible rates of interest. The demon- 
atration is similar to that given for United States 
Money, hence it ia auperfluoua to repeat it here, I 
will give only one illustration. 

Presame the rate of interest to be 7/y per an- 
num, that means £100 earns i£Ty\ in one year. 

Now by the rule inverting the rate and annex- 
ing ciphers, and prefixing points we have this ex- 
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pression, '2^" whicU translated into tbe concrete 
reads in half a, day £1 earns -nriinr o^ * pound, 5 
"Jiiya tdW. ^0 '^oy Th' SOU (iaj-s j^ and 5OO0 daya 
£1 euruM £1. Hence it is easy to understand 
that all esamples are calculated for the five busi- 
ness perioiia of time without changing or makiug a 
figure, only remof ing tbo decimal point. 

Now presume all the esamplea that ever occurred 
in England wore written according to the law of 
writing them, the same denominations under each 
other. 

Were shillings, pence and farthings added to 
each note, you simply remove the point on them 
the same as the pounds. Now observe that all pe- 
riods of time are calculated for the sums of money 
corresponding to the periods of time established 
J)y the rule. 

Thus in the example £1 at T-j^j percent earns £j'j 
in 500 days, hence £500 earns £j\ in one day, 
hence all time is calculated for that sum. 



£uLE. — For 1 day remove the 
point four places to the left, five 
days three places, fifty days two pla- 
fivehundrcd days one place, five 
thousand days the note is the interest 
and the point is unchanged. 
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Mlvstration. What is the interest of ^£500 at 7-^'^ 
per cent per aniiiini for all possible periods of time 
that have occurred, or can occur. 

Now according to my universal law of caleulat- 
iog tbo interest for all periods of time, and all Bums 
of money, and at any par cent. 

I Thus £bCO at 7^ per cent per annum for 
jE365OOO0O|O '^'^7^> removing the decimal 
' 25000 point one place to the left in 

177 6 the number of days gives the 
\ ^qfil interest ot £500 at 7/^ per 

I =lfin '^^°'' P^"^ annum, in pounds 

L oL and the decimal of a pound, 

j 33 hence all periods of time 

. 90 that have occurred in Eng- 

8S land, or any olher country, 
&0. dfcc. I Qp m^y ocQm. are calculated 
by one lightning stroke of the pen. NowX50, the 
interest is found by removing the decimal point 
two places to the left in the number of days, £5 
three places to the left, lOs. four places to the 
left le. five places to the loft, and £5000, the point 
remains unchanged, the number of days being the 
interest in pounds, hence you perceive that time is 
really money. 



ANNUAL INTEEEST.; 

Annual Interest is simply interest on the prin- 
cipal and on the interest over due on promissory 
notes, or other contracts oontaining the words, 
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with flnmial interest. Interest upon the intereat on 
BUth conlracts is allowed by the courts in some 
States, in tho return of damages for tbe uon pay- 
ment of tbo interest when it falls due, otherwise it 
cannot bo considered legal. 

What will $iOOO amount to in 10 yearsaodfi 
months, annual interest at 6 per cent? 

Solution. Tho intereat on (i-iOOO at G per cent for 
one year is $240, for lOJ- years it ia ?240xl0|= 
$2520. 

Ibe interest of $240 for one year is $14.40. 
9+8 + 7 + 6-|-6-|-4+3+2+U=45J years and mul- 
tiplying $14.40 by 45J, gives $655.20. 

Hence $4000 
2B20 
655.20 
$7175.20 is the amount for lOJ yeaiii 

COMPOUND INTEREST. 

Compound Interest is calculated upon the prin- 
cipal and interest added together annually, ae- 
mi-annnal!y &c. 

EULE. — Multiply tbe principal by the amornt of 
$1 at the given rate raised to a power equal to 
the number cf years the note is on interest, the 
result is tbo amount, subtract tho principal from 
the amount and you have the compound interest. 

What is the compound interest of $1000 for 3 
yeoTB at 6 per cent ? 
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TLe amount ia $lOOOX(l.O6)^=$1191.016, snd 
$1191.016— $10OO=$19l.016 the compound in- 
terest. 

Dividing 73 by the rate gives about the time it 
takes a note to doable at compound interest at any 
rate liom 2 to 10 per cent. 



MEASUREMENT OF LUMBER. 

To find the superficial contents of a board one 
inch thick, when the length is given in feet and 
the breadth in inches. 

Rule. — Take 12 for the unity term of afraction, 
and the length and width united by the symbol X 
for the units term performing the operation indi- 
cated and you have the answer. 

Example 1. — How many square feet are there 
in a board 24 feet long and 9 inches in width ? 

Statement. — '^ = 18 feet simply rejecting the 
common factor, I:i and multiplying by 9, the other 
factor in the statement. 

Example 8. — How many square feet in a board 
30 feet long and 16 inches wide? 

Statement. — -°'^'-' ^= 40 feet. Dividing the 
unity term and unit term by 3, and then by 4, we 
have 10X4 or 40. 

Example S. — How many feet in a board 18 feet 
long and 16 inches wide? 

Statement. — i\y«=24 feet, simply 1x18 = 24 
an^er, or |-Xl6=24. 
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Example 4- — How many feet in ten boards, each 
20 feet long and 24 inches wide. 

SlaUment. — ^AJJ.i.±iJi=iO0 feet. 

The 12 is contained in 24, 2 limes, hence 
20x2x10=400 the nnmhor of feet. 

Example 5. — How many feot io 500 boards, each 
board 16 feet long and 8 inches wide. 

Statement. — Lli-?.^-=M = 5333J. 

Example 6. — How many feet in 1200 boards, 
each 13 feot long and 16 inches wide ? 

Statement. — 

i^._.-™ = 18 X 16x100 = 28800 feet. 

Sow were the boards two inches in thickness, it 
is obvious they would contain twice as niu<-h lum- 
ber, 3 inches, three times, and one half an inch half 
as much &c. 

You observe that you get the same answer aa 
you would by finding the number of square inches 
in the board, and dividing by 144 the number of 
square inches in one square foot. 

Thus a board 16 feot lon^ 18 inches wide con- 
tains -*''—) which equals 24, amounts to the same 
as i:'^ '^ ' lA =;24 and ia a much shorter method. 



TO FIND THE CONTENTS OF PLANKS, 

SCANTLINGS, JOISTS AND SQUAfiE 

TIMBEK. 

1. Find the contents in board measure of a plank 

16 feet long, 8 inches wide, and 2 inches thick. 

Statement, — . V^'" . ' ^^^21^ fest. 
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2. Find the contectB of a plank 14 feet long, lO 
inclies wide and 3 inches thick. 

Statement. — ■ ' "'^ ^'3 ^:35 feet. 

3. How many feet in 12 piecoeof ecantling, each 
14 feet long, 3 inchee wide and 2 inches thick ? 

Statement. — L±£?,>1il? ;^8-1 feet of board measure, 

4. How many square feet of lumber in 100 pieces 
of aoaatling, 3 hy 2 and 15 Teet long? 

i.PyTisxaij _ 750 feet, 

5. Find the contents of a stick of timber 8 
by 4, and 16 feet long, «JL*^i».^40 feet. 

6. How many feet are there in lOOO pieces of 
scantliDg S^ by 2^ and 16 feet long ? 

i^XiX|Xi^=^'-°-"-"=11666| feet. 



SQTJARE AND ROUND TIMBER. 

To find the cubical contents of square timber. 

Bole.— Take 12x12 for the unity term of a frac- 
tion and the indicated product of the area of one 
end in inches and tbe length in feet for the unit 
term. 

What are the cubical contents of a stick of tim- 
ber 16 inches square, and 20 feet long. 

Statement. — iA»i''2:«=Mo=354. " 

Find the cubical contents of a stick of timber 
16X18, and 36 feet Iong._, 
Statment. — ".vl'j * = 72 feet. 




bwsdebsoiTb 

For round timber to reduce it to eqnare timber. 

Rule. — From tbo mean diameter eubtract its 
third part, square the remainder, and the pro- 
duct of that result into the lunglh divided by 12x12 
givea the cubical contents in square timber. 

NOTE. To find [he mciui diaiiicler, uilil Ibc (nueaOs tugeUierand 
divide by two. 



EQUATION OP PAYMENTS AND AVBEAG- 
ING ACCOUNTS. 

Equation of Payments is tbe process of finding 
the average time for the payment of several obli- 
gations due at different datis. 

The method of averaging accounts is based upon 
the principle that the use of any sum of money 
paid before it is due, is eqaivalent to the use of an 
equal sum for the same length of time after it be- 
comes due. 

Illustration.— Snp-poai A owes B 8500 due in one 
year, and $500 dao in two years, without interest. 
What ia the average maturity of both debts ? 18 
months from the date of the first is the average 
maturity of both Bums; because A will then have 
bad the use of $500 for six months after it became 
due, which is equal to the use of $500 paid six 
months before it is due. 

Eulo covering all cases of Equation of FaymentB 
and Averaging Accounts. 

EtTLE. — Unite in one sum, at any rate percent 
when none is named, the interest on each obliga- 
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tion from ita maturity to the most remote maturity, 
making the result tlio unit term of a fraction, and 
the iclereat on Iho sura of the obligations at the 
same rate the unity term of the same fraction. 
Subtract this time from the date of the most re- 
mote maturity, or add as the caae may require. 

The Equated Time is the date when there is an 
equilibrium of interest between the two sides, ao 
the balance of the account is then drie without 
interest. 

Example. — A owes B January 1st 1878, 81800; 
of which 8700 ia payable in 6 months; $300 in 
4 months, and $800 in 18 montha, when can the 
whole be paid without gain or loss of interest to 
either party ? 

Now by the rule we have for the unit term of the 
fractioc, the interest of $700 for 12 months, and 
«300 for 14 months, which is SG3, allowing the rate 
to be 6 per cent, and for tie unity term of the frac- 
tion the interest of «1800 at 6 per cent for one 
month which is $9, Henco "-^ or 7 months before 
the expiration of the IS months, or December 1st 
1878, for the equated time. 

My interest rule and time table make Equation 
of payments and Averaging accounts a very easy 
calculation. 



HBITDEItSOIf'S 

TO FTND THE SUM OF A SERIES O^ 

TEIiMS, IKCREASINCr BY A COMMOIir" 

DIFPEEENCE. 

The fundamental rule for uli examples is, take 
two for the unity term, and the first term plus tbe 
last term for tlie unit terra tben multiply the ex- 
pression by the number of terma. This plain rnle 
gives the sum of any eeries of numbera increasing 
by a common difference, 

Example 1. — How many times doea a 
strike in eleven hours? 

Statement. ^— Xll= RG ana. 

Example S. — How many times does a clock 
strike in seven hours ? 



Example 3. — How many cannon balls ir a, pile 
the form of a pyramid, ibere being 49 in the bot- 
tom row, and one on top ? 

Statement. — — ;,~"X49 = 1225 ans. 

Example 4- — How many shot in a pyramid, 
9999 in the bottom row and one on top? 
9999 + 1 
Statement — — ^ — X9999 = 49995000 ana. 

mmon diffeicucc 



1 
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\ TO FIND THE SUM OF A BEEIES OF 

I^CBEMS MCfiBASING BY A CONSTANT 

MULTIPLIER. 

The Tiniversal rule for all examples is: Take 
the multiplier minus one for the unity term, and 
the product of the last term and multiplier dim- 
inished by the first term for the unit term. The 
rule to find the last term ia multiply the constant 
mHltiplier raised to a power one less than the 
number of terms by the first term and j-ou have 
the last term of the series. 

Example. — A man agrees to work for 32 days 
on the condition that he gels one cent the first day, 
two the second, 4 the third, &c., each days wages 
increasing by the constant multiplier two. What 
is the amount of the 32 days wages ? 



Statement. — - 



-1 



4 = 2' 
16 = 3' 



65536 = 
65536 



My nniversal Law of multiplication makes all 
examples under these rules brief. 
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TO FIND THE SUM OP A SERIES < 
TEEMS DECREASING TO INFINITY B"^ 
A CONSTANT MULTIDLIER. 

EuLE. — Take one miDus ibe n.iiUiplier for f 
unity term and the first term of tlie eeriea for the 
unit term performing the operation iudicated by 
the statement and jou have the snm of the decrea- 



Example 1. — Wliat is the snm of i+\+\&a, 
to infinity ? 



Blattment. - 



Example 2. — What is the sum of 

l+2 + T + KiV&e-. to infinity? 



I 



Statement. - 


i ~ 


:2an8 






Examp'e S. 
to infinity? 


— Wh.t 


is the 


Bum 


ofs+s+Hi&Ow 


Statement. - 


8 


: 10| aEB. 


i 


NOTE. Eight ia 
ialliiiumtlpllerpi 


. the flrst te 
rodudufftl, 


rm of Ih. 


i serlea la (He Uut exBrnple, X 



The preceding rules are so plain and eo easily 
applied it is not necessary to give any more ex- 
amples ; except perhaps in caLculating compound 
interest. 
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TO DISCHARGE A DEBT OF PEINCIPAL 

AND MTEREST m A GIVEN NUMBER OF 

EQUAL ANNNUAL PAYMENTS. 

Rule. Take the compound interest of one dollar, 
for the given time, at the given rale for the unity 
term, and tJie interest of the principal for odc year 
multiplied by the amount of one dollar for the 
given number of yeara for the unit term, perform- 
ing the operation indicated in the Btatement and 
you bavo one of the equal paymeots. 

Example i. — "What must be one of the equal an 
nual payments nhich will discharge a 10 per cent 
note for $6000 in 5 years ? 

1.61051X600 



Slatement. -^^^^^ 

me of the equal payments. 



=$1582.78, which is 



e atOi, &a. 



te take one third 



By the preceding rules the labor is very much 
abreviated, the unity term and unit term are found 
by the rule for iioding the sum of a scries of terms 
increasing by a constant multiplier. 



MEASURING LAND, 

Since a chain is four rods long, a square chain 
must be 16 square rods, and 10 square chains 160 
square rods, or one acre. Hence the measuring 
unity of land is 10 square chains. And the rule 



Statement. -=: 10,8 acres. 
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for all esamples is: Take 10 for the unity terut<P 
and the indicated prodnct of length and ■width in 
chains for the unit term, performing the operation 
indicated in the statement and you have the num- 

Example 1. — How many acres in a field Iffl 
chains long and 9 chains wide? 
1_2X9 
10 

Example S. — How many acres in a plot of lonifi 
20.75 chains long and 20.25 chains wide? 

bor of acres. 



MEASrEING LAND WITH THE ROD PdL 

EuLB. — Take for the unity term 4X40 and fo« 
the unit term the isdicated product of length DQlltfl 
■width. 

Example, — How many acres in a plot of land) 
480 rods long and 120 rods wide. 

48IIX120_„„.„.„ 



Simply rejecting common factors. All examplAi 
are stated and performed the same way. 



LIonTNTNG CALCULATOR. 177 

TO FIND TnE AMOUNT OF SQUAKE-EDGED 

# INCH BOAIID THAT CAN EE KAWED 
H FKOM A EOUND LOG. 

* EuLE. Substracting fonr inches from the (Jia- 
meter in inches, and squaring the remainder, gives 
the amount of lumber in a log sixteen feet Jong, 
increaeiny or diminishing according to the law of 
ratio, taking sixteen as the measuring unily ; the 
basinesB answer is quickly tound for all examples. 

Example 1. — How much square-edged inch 
lumber can bo cut from a log 20 inches in diameter, 
and 12 feet long? 

12 
Statment. — j^- Xl6i=12xl6=193 ans. 

Example S. — How much square-edged inch 
lumber can be cut* from a log 24 inches in diame- 
ter, and 18 feet long? 



Statement. ■ 



,. x20x20 = -5-x400=450feet. 



Tou observe the 16 takes the place of the unity 
term of a fraction and the length of the log the 
place of the units terra of a fraction, you substract 
focr from the diameter in inches, square the re- 
mainder and multiply the result by the ratio, the 
length of the log bears to 16 the measuring unity. 
This ruleis tbebasis of the tables inScribner's 
popular "Lumber and Log Book", which i8a8tan<J- 
ard work among lumbermen. 
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TO ADD THE ALPHABET OF NUMBERS. 
^ plus ^+1+^+1+5+ j+}+|+a^45 
EoLE FiBBT. — Simply niDe times one-half the 
ten digtta. 

Eni£ Second. — By taking three times the mean 
thuB: 

9 + 8-|-7 + 6 + ^+4-|-3+2+l=-I5; or 
3X8 + 3X5 + 3X2=45, 
the Bum of three numbers is three times the mean. 
The BQm of two numbers is twice their meaa. 

BUSINESS METHOD OF ADDITION. 
Rule Thiru. — Commence at the right 
In?, hand column; find the sum, which is 33, 
6582 'writB tbe three tens over the column of tons 
9164 and the threo units under the column of 
3867 nnitB. Find the sum of the second column, 
oq-Q w'l'cli is 61, write the six over the column 
6183 "'" hundreds, and the one under the colamn 
4762 oftena, &C., or add it thus, gc. striking & 
9351 line down and out, cutting %.{ off all but 
">}^_ the last figure to the left. 5|2 



19213 



69 



Rule Fourth. — The lightning method 
of addition by combination, taking 18 as 



7859 
3986 
8153 



Eule. — Prefix the number of nines to 4378 

the miscellaneous row, strike a lice and 9634 

' 5986 

subtract the number of nineB. -of p.jii. 
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^HE GENEBAL LAW OP MULTIPLI- 
CATION. 

The general law of multiplication taust be es- 
tablished clearly and thoroughly in the mind, then 
all special, and lightning rnles are qiiiekly explained, 
and easily comprehended. 

Hence I will present and apply it in three 
■wayH. First, the illustration, then, the rule or law 
finally the proof. 

First we write the terms of the multiplier un- 
der the corresponding terms of the multiplicand, 
strike a line below the multiplier, and above the 
multiplicand, and you are ready to proceed in find- 
ing the product of any two numbers at once. 

Thus what ia the product of two thousand 
four hundred and forty three by three thousand 
one hundred and forty two ? "Writing thus : 



^ 2443 

■ 3142 

■ 7675906 

The figures above the line register, and fix the 
mental operation as you are proceeding in writing 
the answer. Hence the brain is not tired, or the 
mind confused for a moment by what is called the 
carrying figure. 

Now commence at the left hand, and find the 
product, thus: 



166 
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Xow yoQ may commence at the right ham 
again and perform it thus : 



13 12 11 10 9 8 7 6 6 4 3 2 1 



13 12 11 10 S 



15 4 3 2 1 



The numbera above indicate the number i 
the poeition of the corceaponding terms in Ihemal- 
tiplicaod and multiplier, to get the general law 
of multiplication established in the mind. Firet 
take two terms by two, then three by three, and 
four by four Ac. Applying the rule definitely as 
you proceed, tbua : ^^ 

~^ ^H 

82 ^M 

736 ^H 

Edle 5. — The first term of the multiplicand by 
the first term of the multiplier, theo the first 
by the second, and the second by the first, and the 
second by the second. 

Kow for three terms as ; 

421" 
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iVhen you reach the third terra, ;-ou multiply 
the third term of the multiplicand by tho first term 
of the multiplier, and the second term by the sec- 
ond and the flrist hy the tbird &o., for any number 
of figures in multiplicand and multiplier. 

By performing two or three examples from 
right to left, and left to right you will fix the law 
of operation in the mind never to be forgotten. 
Thus: 



B 4208:^5998-1:052 

^Etilk 6. — Multiply the first term of the multipli- 
cand by the first term of the multiplier, register- 
ing the carrying number over the second term, and 
the answer figure under the first term, then the 
second term by the first, and the first by the sec- 
ond, adding aa you multiply, the products and the 
registered number, writing the carrying number 
over the third term and the answer figure under 
the second term, then the third term by the first, 
and the second by the second and the first by the 
third, adding as before, writing the carrying num- 
ber over the fourth term, and the answer figure 
under the third, then the fourth term by the first, 
the third by the second, the second by the third, 
and the first by tho fourth, writing the carrying 
number over the fifth term, and the answer figure 
under the fourth term; then the fifth term by the. 
first, the fourth by the second, the third by tho 
13 



18S 



sesdersok's 



tliirJ, tliQ second l>y the fourth and the first by the 
firth, writing the carrying number over the sixth 
term, and the answer figure under the fifth term; 
theo the sixth term by the first, the fifth by the 
tiecood, the fourth by the third, the third by the 
fourth, second by the fifth, and the first by the 
sixth, writing the carryingnumberover the seventh 
term, and the answer figure under the sixth term; 
then the seventh term by tho first, the sixth by the 
second, the fifth by the third, the fourth by the 
fourth, the third by the fifth, the second by the 
sixth, and the first by the 8event,h, writing the car- 
rying number in its proper place and the answer 
figure under the seventh term. When the carry- 
ing number is one place by tho last term of the 
multiplicand, you drop the first term of each fac- 
tor, then, aa in the example given, you lake the 
seventh term of the multiplicand by the second 
term of tho multiplier, tho sixth by tho third, 
the fifth by the fourth, tho fourth by the fifth, the 
third by the sixth and tho second by the seventh 
writing the carrying number in its place and the 
answer figure in its place. JSfow drop the second 
term of each factor, and take the seventh by the 
third, the sixth by the fourth, tho fifth by the fifth, 
the fourth by the sixth, and the third hy the se- 
venth; writing tho carrying number in its place, 
and tho answer figure in its place. Now drop the 
third terra of each factor, and take the eevcnth 
term by tho fourth, the sixth by the fifth, the fifth 
by the sixth, and the fourth by tho eevontb; writ- 
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ing tlie carrying number in its place, and tho an- 
swer figure io its place. Now drop tho fourth term 
of each factor, and take the seventh terra by the 
fifth, the sixth by the sixth, and the fifth by the se- 
venth, regiBtering as usual ; now drop the fifth term 
of each jactor, and take the seventh term by the 
sixth, and the sixth by the seventh, adding the re- 
gistered number as usual, and the seventh term by 
the seventh, writing the product. Proceeding by 
the same law of operation, tho productof any num- 
ber of terms in multiplier and rrtultiplicand of Arith- 
metic and Algebra, is quickly found. 

If you take one figure by one, then two by 
two, three by three and four by four, you will have 
no trouble in comprehending the law of oparation, 
Thus: 



27 



63 7) 

□r take similar n 



127 
V^ 

ItioSiJ' 

bers first, thus : 
iJ2^ 



4937284 1975-269136 



3416 
3234 



i:i34667901234567tJ54320987654321 
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Fundamental proof and the reason la presented 
clearly in the work. You simply multiply the 
excess of nines together of the two factors, and 
the excess of nioes in that product miiet equal the 
excess of nines in the answer. As in the ]a«l 
example, the excess of nines in the multiplier is 
seven, also multiplicand seven, product 49, excess 
of nines in 49 is four, honoe the excess of nines 
in the answer ia four. One illustration will show 
you the philosophy of the proof. 

The number ' 

f = 2 2" a 2 2 2x9+2 " 

8 8 8 8 8x9+8 

4 4 4 4x9+4 

6 6 6x9+6 

3 3x9+3 

9x9+9 

0x9+7 

Jfo(e. ^ The numbers under the given number 
indicate the exponents of the hase of numbers, the 
aero power, first power, second power, third power, 
fourth power, &c. 

Any number can be written in its value of 
nines, thus : 

2«=222222x9+2 

86= 88888x9 + 8 

44= 4444x9+4 

6b= 666x9+5 

3a= 33x9 + 3 

9i= 9x9+9 

7o= 0x9 + 7 
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Hence the proof is by retaining the nines in- 
stead of casting them out. 

The rule of multiplication is readily acquired and 
easily remembered by referring to these figures : 

"^4321 representing the first term, second 
4321 term, third term, &c., of multiplier 
18671(341 and multipiicanU. 
RuLB.— Ist term by the Ist, 1st by 2nd and 2nd 
by first, lat by 3d 2nd by 2nd and 3rd by let, let 
by 4th 2nd by 3rd 3rd by 2nd and 4th by Ist, 2nd 
by 4th 3rd by 3rd and 4th by 2nd, 3rd by 4th 4th 
by 3rd, 4th by 4th, &o., for any number of terms. 
JVote- — You may reverse ihe multiplier, thus: 

^4321X4321 
1234 



1B671041 
and each result in the answer is found without 
crossing, the mind moving in parallel lines to find 
each answer figure. 



DIVISION BY COMPLEMENT AND SUP- 
PLEMENT. 

Complement means what it takes to complete, 
and supplement, surplus. 99 the complement is 1, 
it takes one to make the complete lOO. 

101 the supplement is ], it is 1 more than 100. 

First to divide any number by one figure. 
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Example 1. - 
9891G4? 



now maoy times is 9 contained in 
91 9 8 9 16 4 I 109907^ 



7.1 " 

RtTLB. — Write the divisor at the left of the divi- 
dend, and the oomplemeBt of the divisor directly 
under the divisor, find how many times the divisor 
ia contained in the first left hand part of the num- 
ber, and multiply by the complement, and add it 
to the part of the number divided, without wriling 
down only the sum and point oft the left hand figure 
as you proceed, thus proving each figure and aiding 
to see what the next figure in the answer must be- 

Example 2. — How many times is 8 contained In 
987465? 

81 9 IS 7 4 6 4 I 123433 



3.3 4 
4^6_ 
3.2 4 



Note. — To find the complement of one figure sub- 
tract it from ten, two figures from hundred, three 



^ 
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Example 3, — How many times is 99 contained 
in 9867494 ? 



99 
1 



9.8 6 7 494 
9.6 6 



99762|f 



7.5 4 



6.19 

56 

Note, — Multiply the complement by each quotient 
figure and add and point off one. 

Example 4. — How many times is 98 contained 
in 9876494 ? 



98 
-2 



987 64 94 



1 0.0.7.6 4_ 
7'8 9 



10078011 



8.0.5 4 



Example 5. — How many times is 997 contained 
in 99865943256 ? 



997 

8 



99865943256 



1.0.0. 1.6 5 9 
6.6 2 4 



100166442fff 



6.4 2 3 
4.412 
4.2 4 5 
2.5 7 6 

582 

We will perform the same example by the usual 
method. 
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9D7 9986594325G ]00166442|Jf 



1994 
582 

Note. — The first method gives you the proof aa 
you proceed and saves paper arid laeotal labor, and 
is universal in its applicalion to all numbefa. 

iV'oIe. — The eomplomeiit of the divisor ia found 
by subtracling it from the next Lighor unity. When 
the divisor contains one figure subtract irom 10 to 
find the compliment, two figures from 100, Ihree 
figures from 1000, four figures from 10000, &a. 

The reason oi tho rule becomes evident by a mo- 
ments refieolion on the nature of division. The rea- 
son of multiplying the oomplomeiit of the divisor 
by each quotient figiire and adding instead of sub- 
tracting to find a new dividend, id because the 
complement is a negative quantity and tha sign 
must be changed to subtract. 

Hence it becomes positive and you add. Thus 
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100 — 2^=98, tlie negative two is the complement of 
08; 10—1=9, the mioas 1 is the complomeot of 9; 
1000 — 4 = 999, the miniiB 4 is the complement of 
996, ami the general law of subtraction is to change 
the sign of the eabtrahend and add. 

You can divide by multiplying each quotient 
figure by the supplement of the divisor, and sub- 
tracting from the dividend because the supplemeDt 
is a positive number. 

METHOD OF RQUAKING NUMBERS BY 
COMELEMENT A'SD SUPPLEMENT. 

Rule Eight.— For Squaring a whole number 
or a fraction. 

Increase the number by its supplement, multiply 
by the base, and add the sqnareof theaupploment; 
diminish the number by its complement, maltiply 
by the base, and add the square of the complement. 

Ifote, — Take the most convenient number for 
the base. 

Rule Nine. — To multiply numbers. 

To multiply two numbers, find their mean, square 
it, and subtract the square of half their difference. 

Rule Ten. — "When the sum of the units equal 
ten, and the tens are equal, inorease the tens figure 
one, and multiply it by the tens, and annex the pro- 
duct of the units. 

Rdlb Eleven. — To multiply fractional num- 
bers, when tbe whole numbers are equal, and the 
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sum of tbe fraction&l parts make one, increase the 
whole number by one, and multiply by the whole 
number, and annex the product of the fractional 
parta. 

HuLB Twelve. — Multiplying the unity term of 
any number divides the number; Dividing the unity 
term multiplies the number, 

BUYING AND SELLING LXJMBEB. 

Edlb Thirteen. — Remove tbe decimal point 

three plnces to the left in any number of feet, and 

multiply by the price of one thousand feet in all 

examples. 

BUTIKG AND SELLING BT TEBJ 
HUNDRED. 

EuLB Fourteen. — Eomove the decimal poinF 
two places to the left in the number of feet or num- 
ber of pounds, and multiply by the price of one 
hundred in all examples. 

BUYING AND SELLING BY THE TON.^ 

EutE Fifteen. — Bnle for all examples. 

Remove tbe decimal point three places to the left^ 
and multiply by one-half of the price per ton in all 
examples. 

Rule Sixteen. — To find the number of short 
tons in any number of long tons. Multiply the ex- 
pression, 1.13, by the number of long tons, and the 
result is the equivalent in short tons. 



4 

point 
one 

1 
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^^■- EuLE Seventeen. — Buying and selling the long 
ton. Multiply the nambor of tons by the price of 
one ton. To find the price of odd pounda, remove 
the decimal point one place to the left in the price 
per ton, and divide by two, and you have the foat 
of 11 2 pounds ; increase or diminish to find the cost 
of any number of pounds; thus for 14 pounda 
divide by 8, 28 pounds by 4, 56 pounda by 2 etc, 

WEIGHING AND MEASUlilNG GliAIN. 

Rule Eighteen. — Find the number of cubic feet, 
remove the decimal point one place to the left and 
maltiply by 8, and add 4^ bushels for each 
thousand. 

Weigh one bushel and mnltiply by the number of 
bushels, and it is weighed. To find the number of 
gallons, multiply the number of bushels by 8. 

Exile Nineteen. — To measure corn on the cob. 
Find the number of cubic feet in the bin, remove 
the decimal point one place to the left and mul- 
tiply by 4^, and you have the nnmber of bushels of 
shelled corn. 

FOE MEASUEING LAND, 
EuLK Twenty. — Eemove the decimal point two 

places to the loft in the number of rods, divide by 

8 and multiply by 5, and you have the number of 

acres. 
EtiLE TwENTY-ONK. — Eemovfi the decimal point 

one place to the left in the number of square 

chains, in all examples. 
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RoLK TwENTT-Two. — Buying aud Selling grain b^" 
the r|uanttty, to find the gain or luss. 

Ilemove the decimal point two jjlaces to the left 
in the number of bushelB and multiply by what it 
raiaeB or falls per bushel. 

IluLB TwENTl-THBEE. — Selling all urUclea bought 
by the dozen to make 20 per cent. 

Itemove the decimal point one place to the left in 
the price per dozen. IncreaBO or dlmiDish to reach 
all other per cents. 

Rule TwENTY-roua, — For chaTiging gold for 
currency. 

Take lOf^for the numerator, and the price of gold 
or currency, as the case may be, for tlie denomina- 
tor, annex ciphers to the numerator and divide by 
the denominator, and you have the value of gold 
or currency. Or divide 10000 by the price of gold 
or currency. 

EuLB TwENTT-PTTE. — For Calculating interest 
on any sum of money at any rate per cent. 

Invert the rate per cent, and annex ciphers and 
prefix points, establishes the periods of time that it 
takes a dollar to earn a mill, cent, dime and dollar. 
Thus 6 per cent., 6 ds., 2 mo., 20 mo., 200 mo. 
"^ " 5 da., 50 ds., 500 ds., 500O da., 

4^ « , 8ds., 80 ds., 800 ds., 8O0O ds. 

9 « 4 da., 40 ds., 400 da., 4O0O ds. 

8 " 4.5 ds., 46 ds., J5 roo., 150 tuo. 
12 « 3 da., 1 mo., 10 mo., 100 mo* 
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$10010:00.100 

523i4 6.8 !75 

14 6 8,7.197 

iG|9J8.|50 

' For the time it takes 11 dollar to earn a mill ro- 
movo the decimal point three places to the left in 
any sura of money, a cant two plaeea, a dime one 
place to the left, and when a dollar earns a dollar 
the note is the interest, and the decimal point re- 
mains unchanged. The same rule tells you the sum 
of money, at any rate per cent, it lakes to earn a 
mill, a cent, a dime and a dollar in a day. Hence 
you can remove the decimal point in the number 
of days to find the interest, at any rate per cent 
and any period of time. 

Rule Twenty-six. — To find the aqnare root of 
any number, divide it by the square of two and ex- 
tract square root of quotient, and you have one-half 
the root of the number; divide it by the square of 
three, extract the square root of the quotient, and 
the reault is one-tbird of the square root of the num- 
ber,etc. Ordivideany number by the square ofany 
other number, and extract the square root of the 
quotient, and multiply the root found by the num- 
ber that you square, and the result is the square 
root of the number. Or remove the decimal point 
two places to the left in any number, and find the 
square root of the quotient, and the result is one- 
tenth of the root ; remove the point four places to 
the left, extract square root of the quotient, and you 
have oae-hundrelh part of the root, etc. 
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CUBE liOOT. 

Rule Twentt-beven. — Divide any number by 
the cube of 2, or eight, extract cube root of the 
quotient, and the result is one-half of tho cube root 
of the number. Divide any number by tho cube of 
any other niiniber, .-ird extract the cube root of tho 
quotient, and multiply the root found by tho num- 
ber that yon cube and the result is the cube root of 
the number. 

EuLB TwENTY-EiGUT. — The sum of three aides 
of the complete cube always represents the trial di- 
visor. To find each trial divisor, add what is shown 
as vacant in the engraving to the last true divisor. 
Each true divisor is foond by adding to the trial di- 
visor throe times the surface of one side of each 
parrellelopiped, and one nide of tho small cube. 

Rule Twentt-nine. — To measure atona. 

Eemove the decimal point two places to the left 
in tho number of cubic feet and mnltiply by four 
and add to the result the ^^ part and you have tbe 
number of perches. 

When in tho form of the fcustrum of a cone. 

Edle. — Add tbe surface of both ends to the 
square root of the product of the surfaces of both 
ends, and multiply by one-third of the length. 

HuLE TntRTY. — A tree one hundred foot high 
blown over in a storm, 'the top resting on the ground 
forty feet from the root, und the b«tt on the stump, 
to find length of part broken off, and height of 
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stnmp, Eulo for tliia and all einiilar proMcms. 
Square the diwtaiice from the root of the treo lo 
■where the top airikes, and divide tLe result by the 
length of the tree, and add the quotient to the length 
and divide by two, and you have the length of the 
part broken off, 

EuLB THiitTY-ONB. — To find the number of tons 
of iron it takes to build any number of miles of 
railroad, 

Jtultiply the expreasion V by the ncmber of 
pounds one yard weighs, and that result by tbo 
number of milas, and you have-the number of tons 
in all possible examples. 

To find the least common multiple of two or 
more fraclions. 

Rule. — The greatest common divisor of the unity 
terms of the fractions is the unity term in the an- 
swer, and the least common multiple of the unit 
terms Of the fractions is the unit terra of the 

To find the greatest oommon divisor of two or 
more fractions. 

Rule. — The least common multiple of the unity 
terms of the fractions is the unity terra of tbe an- 
swer, and the greatest common divisor of the unit 
terms of the fractions is the unit term of the 
answer. 

To find how much of an equal quantity of each 
of several articles at different prices can be bought 
or sold for a unit of money. 
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Rule. — Find the snm of the coat of the different 
articles, and invert it, and you have how much of an 
equal quantity can be had for a cent, a dime, or dol- 
lar aa the case may be in all examples. 

Example. — Three kinds of feed are worth $].]2| 
tJ.37i and $1.60 per hundred pounds. How much 
of an equal quantity of each can be bought fur $1 ? 

Simply the sum of the cost of the different ar- 
ticles inverted, which is J, and 1 X 100 is 25 ponDds^ 
■which can be had for $1 ; for a dime 2.5 ; for a 
cent .25 of a pound. 

At a teachers examination thirty-six failed to get 
a certificate, because they could not perform the 
following problem. The united yearly salaries of 
two teachers is 4400 francs. The first spends three- 
fourths of her 3'early salary, and the sepond two- 
thirda of hers, they together have left 1310 francs. 
What was tlio yearly salary of each ? 



Solutio 



- Let ^ equal the firsts yearly salai 
iiids yearly salary, 



- prime the second 

Hence ^4-^'=;4.100 francs. 



f = 2520 the 2ds yearly salai 
I =1880 the I8t " 
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THE LAW OF TDIE, 

COHIAINISO A BRIEF MENTAL EULB POa EXAMINING 

THB Date of Deeds, Notis, Receipts, Mortga- 

QEfl, AND RECTIFYINO FaMILT BeCOKDS, WHITING 

Letters, reading IIietoey &c. &c. 

The months, years and centuries Lave what we 
denominate ratios, because ratio naeans the quotient 
of one number divided by another — and in this 
rule the measuring unity is the number of days in 
a week, or 7, and is always the divisor and the di- 
vidend is the mutnber of days past, or to come. 

The student must observe, that the ratios of 
the months, years and oentnries are simply frac 
tional parts of a week, and may be called odd days, 
since all time past is an exact number of weeks 
or an esact number of weeks, and a fractional part 
of a week. 



BULK FOS ALL TIME FAST AND FCTimE. 

Unite the ratios of the century, the year, the 
month, and the date of the month in one sum, re- 
jecting the sevens, the excess determines the day 
of the week. 

When the excess is 1, it is the first day of the 
week or Sunday, 

When the excess is 2 it is Monday, 
" " " 3 " Tuesday, 

" " " 4 " Wednesday, 

" " " 5 " Tbursday, 

« « « 6 " Friday, 

« « " " Saturday. 

14 
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HENDERSON'S 



Example 1. — The first book printed, th&t I 
& dato was pnUiBhed Angnat 18th, 1477, by^ 
Caxton, England, a einglo copy of which hae d 
roeently sold for 810,000, and is now on exhibition 
in Hew York, — Eeqiiired the day of its publio- 
ation. — 

Operation. — 2 is the ratio of the 15th centnry. 

6 " " " year 1477. 

5 " " " month Aaigu^ 

18 the date of the month. j| 

7)30 ^1 



2 is the excess of sevens and is the seooi^l 
day of the weei; or Monday. Or nnite the ratios 
by the aign of addition, thus : 

2 + 5 + 5 + 18 ., 

7 = 4? 

rejecting the sevens we have ^ of a week or the se- 
oond day. 

Example 2. — Eeqiiired the day of the week of 
Angcst 18th, 1877. 
Statement — + 5+5+18 
7 
rejecting the sevens we have for the esccss, hcnoe 
it was Satnaday. 

The United States Intellectual and Practical 
Lightning Calculator, published by the author, J. A. 
Eendorson, A. M., Jan. 7, 1878. Required thej 
of the week. 
Statement. — + 6+3 + 7 
7 
rejecting the sevens the excess ifi 2 or Mondu 
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Note 1. — Rejecting the aevena in the ratios to 
save adding you have an instant rule. A child can 
make the calculation for any date inatantaoeously. 

Note 2. — The ratio of eaoh mouth is found 
above its name. 



3 6 



13 6 1 



Jan. F(b, Karch. April. May. June. July. Aug. Sept. Oft. No?. Btt. 

Note 3. — To memorize the ratios of the moniha 

yoa koowthe name aod arrangement of the months, 

hence associate the ratio of each month with its 



Note 4- — The ratios of the months are estab- 
lished facts, and never change, only January and 
Febraary. Leap year as it cornea around causes 
their ratios to be 1 less, Jannary 2 and February 5, 

AEEANGEMSNT OF THE RATIOS OF 
THE TEAR. 



The year 1 the ratio is 1 





3 

5 

6 



1 




















g 


22 


9 


4 

5 

6 

1 


' 23 










13 . 


26 




2 

3 




14 


28 



The year 15 the ratio ia 4 
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The year 29 the ratio is 1 

30 • 2 

31 3 

32 5 

33 6 

34 

35 1 

36 3 

37 4 

38 5 

39 6 

40 1 

41 2 

42 3 

43 4 

44 6 

45 

46 1 

47 2 

48 4 

49 5 

fO 6 

51 

52 2 

53 3 

54 4 

55 5 

56 

57 1 

58 2 

59 3 

60 5 

61 6 

62 

63 ^. 1 

64 3 



The year 65 the ratio is 4 

6»i 5 

67 6 

68 1 

69 2 

70 3 

71 4 

72 6 

73 

74 1 

75 2 

76 4 

77 5 

78 6 

79 

80 2 

81 3 

82 4! 

83 5 , 

84 

85 1^ 

86 2 

87 3 

88 5 ' 

89 6 » 

90 

91 1 

92 3 ' 

93 4 i 

94 5 1 

95 6 

96 1 

97 2 

98 3 

99 4 
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Note 1. — The fourth year you add one day, for 
it is leap year, hence its ratio is five. 

INote 2. — the 6th becomes naught, because the 
leap year adda one day to 6, making 7, henoe the 
excess or ratio becomes naught. 

Note S. — These ratios begin to repeat at the 7th 
year, and will continue to repeat by the same law. 

TO FIND THE EATIO OF ANT TEAR. 

BnL£. — The excess of sevens in the last two 
:figare8 of the year, and the fourth part of the last 
"two figures, rejecting the fractional quotient when 
dividing by 4, is the ratio of any year. 

Note 1. — Reject the fractional quotient when di- 
■viding by 4 because it is a fraction of a day and 
^oes not change the day of the week. 

Noit 2. — Since the ratio of one year is the excess 
<if sevens in 365 J, or 1^ days the ratio of any year 
-%& the excess of seveoH in the year multiplied by 1^. 
"To multiply by IJ divide by 8 and call it tens. 
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HBNDEBSON'S 



AERA.NGE]\rENT OF THE EATIOS OF 
THE CENTUEIES. 



16th 


century 


the ratio is 


1 


15th 


t< 


i 


u 


2 


14th 


U 


(( 


u 


3 


13th 


u 


u 


u 


4 


12th 


u 


(( 


u 


5 


11th 


a 


u 


it 


6 


10th 


a 


u 


a 





9th 


a 


i( 


(( 


1 


8th 


(t 


(( 


a 


2 


7th 


u 


i( 


a 


3 


6th 


u 


u 


u 


4 


5th 


(( 


u 


(t 


5 


4th 


it 


u 


it 


6 


3d 


(( 


u 


u 





2d 


<( 


n 


(t 


1 


1st 


i< 


(( 


u 


2 


17th 


a 


a 


u 


4 


2l8t 


ti 


It 


it 


4 


25th 


(( 


a 


a 


4 


29th 


u 


a 


(( 


4 


20th 


a 


u 


(C 


5 


24th 


i( 


(t 


a 


5 


28th 


u 


(( 


u 


6 


18th 


a 


u 


c. 


2 


22d 


a 


C( 


u 


2 


26th 


u 


a 


a 


2 


30th 


a 


a 


(( 


2 


19th 


i( 


ii 


a 





23d 


u 


t( 


« 





27th 


u 


u 


u 






You observe by the arrangemeut of the ratioa 
you can memorize them in two minutes. 



J. A. HEIinDEESOIIf, A. iL, 



OEBTIFICATES OF APPEOYAL. 



I Iiave examined the new methods of calcula* 
tion by Prof. J. A. Henderaon, they are inval- 
uable to busmess men, and will prove a light 
in Bcienoe to all coming generations. 
A. J. Waener, 
H| Prea. Elmira Commercial College. 

Henderson's methods are the finest known im 
Ii'glifning multiplication. 

.Prof. D. K. FoBD, 

Female College, Elmira, 

I have examined Prof. J. A. Henderson's new 
methods of calculation; they are remarkable for 
originality and of great practical value. His 
methods of calculating interest are peculiarly 
clear and comprehensive in their adaptation t^ 
all possible ca^es. 

Kev. Dr. O. P. FrrzGERALi), 

Ex. Sfai£. Su^peTi.Tdend.KvJ-^ Gdi-. 



OERTIFICAIEEB OF AFPBOTAZi. 

Kr. J. A. Henderson has taught mathematiea 
in Delhi Academy for a year. We consider him 
an excellent mathematical teacher. 
J. L. Sawyeh, 
Principal of Delhi- Academy. 
Delhi, Oct. 1862. 

P, B. J. A. H., taught analytical Trignoms- 
try. University Algebra, Intellectual Arithmetic 
and English Grammar in Delhi Academy, Nsw 
York. 



John Alexander Henderson, A. M., attep^d 

Union College and graduated ivith me in o\isa 
"64." He IS an excellent scholar — among the 
first — and his character is above reproach. 
Elibha Cobtis, a. M., 

Frinclpal of Sodus Academy. 

I have Imown Prof. J. A. Henderson from 
earliest boyhood; his character has always been 
beyond reproach. As a mathematician he has 
scarcely an equal; as a teacher he has been emi- 
nently successful; as a phrenologist, he is con- 
sidered by many not a whit behind Fowler & 
Wells. Kew ¥ork. 

Rev A. G. King, 

of TJ. P. Church, N. Z, 1869. 



HENDERSON'S PUBLICATIONS. 



HENDERSON'S CHAET, 

For CompnCing Time and intaroat, Squaring and MmI- 
aplying Numbers, Dl^idiog Fractiona, etc. Copyrighted 
Juiuaxy 22, 1872. Price, i'l.OO, 



A BOOK OP BLOCKS, 



For Schools, AcademleB and Colleges. 

Oopyxighted May 11, 1873. Price, $5,00. 

aEWDERSON'S INTELLECTUAIj AND 
PRACTICAL LIGHTNING 

- CALCULATOR. 

■ CopTTlglited October S4, IS72. PTloe,'fU}0. 



NEW DECIMAL METHOD OF COM- 
PUTING AND IMPARTING 
INTEREST. 

I ■ iLLUBTttATBD BT AN KNGIUVWa. 

I Copyrighted November 20, 1872. Price, 25^JMlts^ 



Henderson's " Intellectual and Practical 
Algebra " Is in preQaxa.iio'c 



/ i 




lot of oougrees, in lilt ytiir of onr lord 1ST8, by J 
Se'oljhc llbntrluo of wiDsrvis, at Wublugton. D. i' 



r, B. The ratio of each 
iHoof eocti^eiiF la iippo-l' 
|g opposite tite oeiitury. '' ' 
'i'tie Tntio of Juiiuftcy kri<1 
serve tlie ratios of the ci^n 
liULfeiiluiy ljr>th \v:\y'. 
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